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DUKE ENERGY PROGRESS, LLC’S INTEGRATED RESOURCE PLANS 

 
 Pursuant to the North Carolina Utilities Commission (“Commission”) Rule R8-

60(k) and the Commission’s January 24, 2019 Order Granting Extension of Time and 

Closing Discovery Period and the Commission’s February 8, 2019 Order Granting Second 

Extension of Time, the North Carolina Sustainable Energy Association (“NCSEA”) 

submits the following comments on the 2018 integrated resource plans (“IRPs”) submitted 

by Duke Energy Carolinas, LLC (“DEC”) and Duke Energy Progress, Inc. (“DEP”) 

(collectively, “Duke”). 

I. INTRODUCTION 
 
 In its closing comments in the Order Accepting Integrated Resource Plans and 

Accepting REPS Compliance Plans issued on June 27, 2017 in the 2016 IRP docket, the 

Commission stated:  

Integrated Resource Planning is intended to identify those electric resource 
options that can be obtained at least cost to the utility and its ratepayers 
consistent with the provision of adequate, reliable electric service. Potential 
significant regulatory changes, particularly at the federal level, and evolving 
marketplace conditions create additional challenges for already detailed, 
technical, and data-driven IRP processes. The Commission finds the IRP 
processes employed by the utilities to be both compliant with State law and 
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reasonable for planning purposes in the present docket. The Commission 
recognizes that the IRP process continues to evolve. 
 

 In its 2018 IRPs, Duke failed to identify a generation resource mix that is least cost 

for both the utility and its ratepayers. As set forth in these Comments and the accompanying 

report, Duke’s IRPs notably ignore a least cost alternative which would allow for the 

utilization of distributed generation resources including specifically renewable energy. 

Further, Duke’s IRPs are inconsistent with their comments in other proceedings and also 

to the media. 

 Recently, Duke has spoken publicly about its plans to incorporate more distributed 

solar into its generation mix. In a February 28, 2019 news article, Duke employee Ken 

Jennings stated that Duke plans a new study to show how to significantly boost Duke’s 

system capacity for renewable energy by 2050. Specifically, Mr. Jennings stated that Duke 

currently estimates that its grid systems will be able to handle about 20% of peak power 

generation from renewables in 2025 and the new study aims to make the grid capable of 

supporting as much as 50% of peak demand from renewables by 2050.1 This study and the 

accompanying plans to substantially increase renewable generation are not discussed in 

Duke’s IRPs. Instead, Duke forecasts increased centralized generation. 

 Duke previously introduced the idea of modernizing its grid as a means to 

incorporate more distributed generation in the 2017 DEC and DEP rate cases and has 

continued to pitch modernization investments to its investors. Duke has presented and is 

continuing to seek approval for substantial investment in the grid. Duke’s purpose for 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 John Downey, Duke Energy Study to Look at Expanding Renewables Capacity on the Grid, CHARLOTTE 
BUSINESS JOURNAL, February 28, 2019, available at 
https://www.bizjournals.com/charlotte/news/2019/02/28/duke-energy-study-to-look-at-expanding-
renewables.html. 
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investing in the grid is primarily to prepare the grid for the integration and utilization of an 

influx of demand-side resources, including new technologies that reduce peak costs and 

preparing for a future where demand and supply is largely met on the distribution system. 

 Yet, in these IRPs, that future is nowhere to be found as the grid improvement plans 

are ignored. The central question remains: why does the future of energy look different 

when Duke is seeking to spend billions of dollars on the electric grid to incorporate 

distributed generation than when Duke is seeking approval to spend billions of dollars in 

traditional, centralized generation? From NCSEA’s perspective, Duke wants to make two 

massive capital expenditures when only one is necessary. Duke’s continued spending on 

centralized generation resources should negate the need to upgrade its grid, ostensibly to 

accommodate distributed energy resources (“DERs”); conversely, Duke’s spending to 

upgrade the grid to accommodate distributed energy resources should negate the need for 

continued spending on centralized generation resources. Investing such large amounts of 

capital in both will undoubtedly leave ratepayers responsible for stranded investments. 

Until it is clear which future Duke is actually committing to, no new supply-side resources 

should be approved. 

 NCSEA also has serious concerns as to whether the resource planning that Duke 

has presented is the most cost effective. NCSEA’s analysis and the accompanying report 

from Synapse Energy Economics, Inc. (“Synapse”) show that Duke’s current operation 

fleet is not efficient and that the operations are dramatically restricting the use of 

renewables. The analysis also shows that Duke’s proposed need to build new capacity 

resources is strictly a product of its failure to engage neighboring markets. 



4 

 Finally, NCSEA believes that the future of utility scale solar power purchase 

agreements (“PPA”) need to be addressed by the Commission. For the first time, a 

significant number of qualified facilities (“QFs”) will be reaching the end of their PPAs 

within the planning horizon. These QFs have remaining life, and the Commission needs to 

decide how they should be addressed in the IRP process. 

 N.C. Gen. Stat. § 62-2(3a) states that the policy of the State of North Carolina 

regarding public utilities includes the following assertion regarding integrated resource 

planning:  

To assure that resources necessary to meet future growth through the 
provision of adequate, reliable utility service include use of the entire 
spectrum of demand-side options, including but not limited to conservation, 
load management and efficiency programs, as additional sources of energy 
supply and/or energy demand reductions. To that end, to require energy 
planning and fixing of rates in a manner to result in the least cost mix of 
generation and demand-reduction measures which is achievable, including 
consideration of appropriate rewards to utilities for efficiency and 
conservation which decrease utility bills[.] 
 

Commission Rule R8-60(a) further states regarding the “Purpose” of the Integrated 

Resource Planning and Filings Rule: “[t]he purpose of this rule is to implement the 

provisions of G.S. 62-2(3a) and G.S. 62-110.1 with respect to least cost integrated resource 

planning by the utilities in North Carolina.” Rule 8-60 goes on to give the comprehensive 

requirements in North Carolina to prepare and submit a sufficient IRP. Duke has failed 

under the guidelines of the statute and as outlined in that rule to present the least cost 

integrated resource plan. 

II. DUKE’S INTEGRATED RESOURCE PLANS ARE NOT THE MOST 
COST EFFECTIVE PLANS 

 
 Despite claims by Duke that these IRPs plan for future resource needs, “[i]n the 

most reliable and economic way possible while using increasingly clean forms of energy 



5 

to meet those needs,” these IRPs plan for an overly expensive resource mix that barely 

expands the use of clean energy beyond those that are legislatively mandated. These IRPs 

reflect the intentions of a utility that seems to still be planning for the electricity system of 

the past and not one that is taking steps towards creating the cleaner, cheaper, smarter, 

more reliable, and more resilient electricity system that North Carolina’s future needs 

require. NCSEA believes that the Duke IRPs do not present a plan that will “[r]esult in the 

least cost mix of generation and demand-reduction measures which is achievable, including 

consideration of appropriate rewards to utilities for efficiency and conservation which 

decrease utility bills,” therefor do not comply with the requirements of N.C. Gen. Stat. § 

62-2(3a) or Rule R8-60(c)(2). 

 The Duke IRPs foretell an energy future for North Carolina that is inconsistent with 

current trends shaping the energy industry. With a heavy reliance on natural gas and other 

traditional generating resources, the plans fail to account for cost-effective clean energy 

alternatives to the increasingly uneconomic operations of Duke’s existing coal plants. For 

example, Duke’s IRPs call for an additional build out of over 9,000 MW of new natural 

gas plants, but less than 5,000 MW of new renewables (namely solar PV and battery 

storage), from 2019 to 2033. But especially with the advent of viable battery storage 

technologies, renewable resources can satisfy a far larger portion of the Duke’s energy and 

capacity needs at a lower economic and environmental cost. 

A. SYNAPSE’S REPORT 
 

 The report included as Attachment 1 (“Synapse Report”) details a rigorous, 

scenario-based analysis of alternative energy resource plans for Duke. It details a realistic 

clean energy future that provides both the energy and capacity to meet the needs of Duke’s 
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customers, while effectively meeting future reliability requirements as traditional 

generating resources are retired. The report was prepared by Synapse Energy Economics, 

Inc. (“Synapse”), a leading energy, economic, and environmental consulting firm whose 

clients include state utilities commissions, RTO/ISOs, local governments, and 

governmental associations including the National Association of Regulatory Utility 

Commissioners (NARUC).2 The report was prepared using the EnCompass capacity 

expansion and production cost model, which is widely used for integrated resource 

planning and other forecasting and analytical purposes. 

 Key takeaways from the Synapse Report include: 

•! The Synapse Report models three distinct scenarios: the proposed Duke Integrated 

Resource Plan, a Clean Energy Scenario, and an Accelerated Coal Retirement 

Scenario. 

•! Duke’s projected 2033 resource capacity mix includes 56% (27 GW) fossil fuels, 

nearly equal to its 2019 resource proportion, and just 23% renewables (11 GW).  

•! In the Clean Energy Scenario set forth in the attached report, by 2033 gas and coal 

would compose 32% of Duke’s capacity mix, while renewable resources, including 

solar PV and battery storage, would make up 49% (27.5 GW) (with existing 

nuclear, hydro, and energy efficiency making up the rest).  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2 Synapse has specifically provided consulting analysis and reports in numerous Commission Dockets, 
including: Docket No. E-100, Sub 158 (the 2018 Avoided Cost Docket); Docket No. E-7, Sub 1134 
(Application of Duke Energy Carolinas, LLC for Approval to Construct a 402 MW Natural Gas-Fired 
Combustion Turbine Electric Generating Facility in Lincoln County); Docket No. E-100, Sub 148 (the 2016 
Avoided Cost Docket); Docket Nos. E-2, Sub 926 and Docket No. E-2, Sub 931; and Docket Nos. E-7, Sub 
831 and Docket No. E-7, Sub 790. Synapse has also provided consulting services and/or analyses regarding 
other energy-related issues in North Carolina. 
!
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•! Duke acknowledges that its current IRPs development tools are incapable of 

modeling the full value of renewable and distributed energy resources, including 

storage.3 The Synapse model, by contrast, is capable of more accurately evaluating 

the costs and benefits of these resources. 

•! Duke’s proposed IRPs add renewables barely above the amounts sufficient for the 

utility to comply with minimum legislative requirements, whereas the Clean 

Energy Scenario details how Duke can build more renewables at lower cost than 

traditional resources. 

•! Duke’s must-run designations force coal plants to operate regardless of optimal cost 

considerations and require high levels of coal generation in 2033. When must-run 

designations are removed, economic signals dictate that coal generation drops 

significantly. Coal generation is markedly lower in 2019 in the Clean Energy 

Scenario than in the Duke IRP Scenarios.  

•! Total production costs of a Clean Energy Scenario are far cheaper than under the 

proposed IRP. With the removal of must-run designations and the build out of 

cheaper renewable resources, total production costs of a Clean Energy Scenario are 

over $1.5 billion less than the proposed IRPs in 2033. 

•! By 2033, Duke’s plan emits almost 50 million tons of CO2 annually, while the 

Clean Energy Scenario emits just under 30 million tons. The removal of must-run 

coal designations leads to an immediate reduction of nearly 16 million tons of 

carbon in 2019. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 DEC IRP, p. 31, DEP IRP, p. 31. 
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•! Under the Accelerated Coal Retirement Scenario, in which four additional coal 

units are retired early, EnCompass projects increased energy imports to make up 

for retiring generation. Production costs and emissions declines for the Accelerated 

and Clean Energy Scenarios are almost identical.  

•! The Clean Energy Scenario maintains the required 15 percent reserve margin and 

EnCompass projects no loss-of-load hours and sees zero hours with unserved 

energy, proving that the retirement of fossil fuels and build-out of renewables leads 

to no new system reliability issues. 

•! The Clean Energy Scenario provides significant health and cost savings to the 

people of North Carolina due to the increased utilization of existing low-pollutant 

nuclear and renewable resources to generate in the place of coal. By 2033, North 

Carolina residents could see up to $354 million in avoided health impacts due to a 

decrease in hospital room visits and lost work days. 

•! North Carolina ratepayers can expect to save between .24 cents/kWh and .48 

cents/kWh through 2033, leading to a decrease in average annual electricity 

spending throughout the study period of 4 to 9 percent.  

•! Corresponding average annual electricity costs for residential customers decrease 

between $27 and $58 per year.  

 The Synapse Report clearly demonstrates that the Duke IRPs have significant 

limitations and at the very least fail to adequately consider a full range of scenarios with 

respect to the economic dispatch of coal units and the deployment of additional renewable 

and distributed energy resources. As the Synapse Report details, a clean energy future for 
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North Carolina customers will decrease energy costs, greatly reduce harmful greenhouse 

gas and other air pollutants, and drive the proliferation of new renewable resources. 

B. ADVANTAGES OF WHOLESALE MARKET COMPETITION 
 

 Duke is working within an insular system which is bound to be inefficient. While 

Duke’s wholesale cost of power is comparable for other IOU’s with the region, its costs 

are not the most cost-effective in the region. The neighboring PJM marketplace wholesale 

costs continue to decline where DEC’s costs have remained stagnant over the past ten years 

as shown below in Chart 1. 

Chart 1: Recent Wholesale Costs of Electricity by Source4 

 

 As demonstrated in the Clean Energy Scenario presented in the Synapse Report, 

allowing system imports to make up a greater share of Duke’s generation portfolio takes 

advantage of these lower out-of-system costs and lower overall operating costs.5 

Furthermore, the Commission has recognized that Dominion participation in PJM has 

lowered costs for their customers, stating that: 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4 SNL Financial. 
5 See explanation on p. 5 of attached Synapse Report. 
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The Commission finds the testimony of Public Staff witness McLawhorn 
persuasive. He concluded that DNCP’s cost-benefit analysis methodology 
and assumptions were reasonable, and that even if the quantification was 
overstated, there has been a net economic benefit to DNCP’s customers 
from PJM membership. Witness McLawhorn also stated, based on the most 
current projections of natural gas prices, capacity prices and other PJM-
related costs, the Public Staff expects the net economic benefits of DNCP’s 
membership in PJM to continue . . . The evidence presented in this case 
demonstrates that DNCP’s integration into PJM has benefited its customers, 
and that those benefits can be expected to continue even if the Commission 
relieves the Company from compliance with most of the PJM Order 
conditions.6  

 
 Before approving their proposed IRPs as “least-cost,” the Commission must 

adequately assess whether Duke’s refusal to consider engaging in a competitive wholesale 

market is actually resulting in lower costs to customers.  

III. DUKE’S INTEGRATED RESOURCE PLANS ARE INCONSISTENT 
WITH DUKE’S OTHER PLANS 

 
A. POWER/FORWARD CAROLINAS A/K/A GRID MODERNIZATION 

PLAN A/K/A GRID IMPROVEMENT PLAN 
 

 Duke has presented limited grid plans in its 15-year IRP forecasts, but for reasons 

unclear it has failed to directly link its ongoing, massive grid modernization project known 

as Power/Forward Carolinas (“Power/Forward”).7 Power/Forward was introduced as a 

concept during the DEP’s 2017 general rate case in Docket No. E-2, Sub 1142,8 and DEC 

officially requested for approval of cost recovery measures during the DEC’s 2017 general 

rate case in Docket No. E-7, Sub 1146 for its portion of the $13 billion bi-territory grid 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
6 Order Approving Rate Increase and Cost Deferrals and Revising PJM Regulatory Conditions, p. 144, 
Docket No. E-22, Sub 532 (December 22, 2016). 
7 As Duke’s plans have evolved over the past 18 months, the name has changed as well. Duke’s proposal has, 
at times, been called “Power/Forward Carolinas,” “Grid Improvement Plan,” and “Grid Modernization.” 
NCSEA uses these terms interchangeably in these comments. 
8 Direct Testimony of David B. Fountain, pp. 34-35, Docket No. E-2, Sub 1142 (June 1, 2017). 
!
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plan.9 While the Commission ultimately rejected DEC’s proscribed cost recovery rider 

mechanism, Duke still promotes grid modernization to its shareholders. Specifically, in its 

Duke Energy Winter Update 2019,10 Duke claims to project an even larger $25 billion grid 

modernization effort as part of its future utility investment across all its service territories. 

 Duke’s grid improvement/modernization plans are premised upon security, 

resiliency and, also, the idea that the grid needs to be flexible to allow for the integration 

and utilization of demand-side technologies, demand response, energy efficiency, and 

growing renewables. The new resources introduced to the grid to incorporate these 

guidelines will change load shape and have the potential to eliminate the need to build 

anymore supply-side resources. NCSEA supports a flexible grid that allows for the 

utilization of such demand-side technologies.  

 However, Duke’s Power/Forward grid modernization plans do not appear in its 

IRPs. Despite comprehensive Rule R8-60 requirements regarding forecasting future 

generation investments, Duke’s future scenario painted in its Power/Forward plan is not 

present when Duke seeks to receive approval for plans to utilize resources and funds for 

future generation. In fact, it appears that this future scenario only appears when Duke is 

seeking separate investment on its grid, despite the clear overlap in issues related to 

generation sources and other issues related to grid improvement. In fact, DEC Witness 

Robert M. Simpson III (“Witness Simpson”) acknowledged the role of integrating 

distributed generation as an important factor in the Power/Forward plan. In his direct 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9 Duke Energy Carolinas, LLC’s Application to Adjust Retail Rates and Charges, Request for an Accounting 
Order and to Consolidate Dockets, p. 4, Docket No. E-7, Sub 1146 (August 25, 2017). 
10 See generally, Duke Energy Winter Update 2019, Slide 7, available at https://www.duke-
energy.com/_/media/pdfs/our-company/investors/winter-2019-ir-update.pdf?la=en (last accessed March 6, 
2019). 
!
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comments, he stated that the Power/Forward initiative will “primarily focus on projects 

that . . . [f]urther integrate and optimize intermittent distributed renewable generation[.]”11 

Witness Simpson went further in his Rebuttal Testimony in affirming the Power/Forward 

plan as a means to prepare the grid for decentralized, distributed generation: 

The primary goals of Power/Forward Carolinas are to significantly reduce 
the number and duration of outages the system experiences, and to 
transform the grid by enabling 21st-century performance capabilities 
Secondary [sic]—but also important—goals include improving the 
customer experience, by leveraging technology to make payment and usage 
information more easily accessible, and preparing the grid for the increased 
adoption of distributed energy resources (“DER”).12 

 
 Witness Simpson further stated that the proposed ten-year scope of Power/Forward 

was found “to be the most practical time period to execute the intiative (sic) because that 

time-frame aligned with the Company’s forecast of increased adoption of DER such a 

solar, storage, and microgrids.”13 Finally, Witness Simpson stated that NCSEA Witness 

Caroline Golin was “incorrect” in characterizing that the Power/Forward plan does not 

address “renewables.”14 Clearly, when DEC sought to recover costs for the Power/Forward 

plan, DEC intended for the pitch to be that the Power/Forward grid plan would utilize 

distributed generation. 

 Power/Forward also includes a voltage-management program entitled Integrated 

Volt/Var Control (“IVVC”) which will allow the Duke utilities to “manage distribution 

circuits such that any impacts to customers with large motors sensitive to voltage control 

can be reduced,” and also allow for the utilities to utilize peak shaving and emergency 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11 Direct Testimony of Robert M. Simpson III for Duke Energy Carolinas, LLC, Docket No. E-7, Sub 1146, 
p. 24. 
12 Rebuttal Testimony of Robert M. Simpson III for Duke Energy Carolinas, LLC, Docket No. E-7, Sub 1146 
(“Witness Simpson Rebuttal Testimony”), p. 4. 
13 Witness Simpson Rebuttal Testimony, p. 15.  
14 Witness Simpson Rebuttal Testimony, p. 38.  
!
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modes of operation.15 Duke predicted that IVVC will enable 2% voltage reduction for 

energy conservation, an average roughly 1.4% load reduction in DEP territory and a 

corresponding and similar sized voltage reduction in DEC territory. 

 Power/Forward (or any other, later iteration of grid modernization) is not broached 

in Duke’s IRPs, despite the fact that Power/Forward has the purpose, as advertised by 

Duke, of utilizing demand side resources, reducing peak costs, creating more efficiency 

within the system and flattening load. NCSEA believes these grid improvement plans, to 

the extent that they can demonstrably affect Duke’s generation portfolio and any other 

express and implicit factors which are contained within the IRP rule and statute, should be 

accounted for in Duke’s IRPs. 

 Over the past year, Duke has presented two very different futures to the 

Commission. The first requires substantial investment in the grid to allow for Duke to 

pursue the use of demand side management, flexible load, and other benefits associated 

with distributed generation. The other future, highlighted in these IRPs, outlines substantial 

investment in centralized generation while making no mention of efforts in the 

Power/Forward plan to utilize distributed generation and associated technologies. This 

practice of putting these two concepts in silos is not beneficial for the utilities or, more 

importantly, the rate payers. The IRP as codified was intended for scrutiny, by the 

Commission and by intervenors, to allow for the utility to present the best possible energy 

system for rate payers. NCSEA believes that the holistic approach to this question includes 

the afore-mentioned grid modernization plans. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
15 North Carolina Grid Improvement Plan Pre-Read Packet for Stakeholder Workshop, p. 47; this document 
was attached as NCSEA Exhibit PB-2 to the Direct Testimony of Paul Brucke, P.E. on behalf of North 
Carolina Sustainable Energy Association filed in Docket No. E-100, Sub 101. 
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B. 50% RENEWABLE ENERGY PENETRATION STUDY 
 

 As noted above, Duke has recently announced that it has retained the National 

Renewable Energy Laboratory to study how their grid can accommodate renewable energy 

penetration of 50% of peak demand.16 Notably, neither DEC nor DEP’s 2018 IRPs come 

anywhere near this threshold. If Duke genuinely believes that its IRPs represent the future 

of electricity generation in North Carolina, then such a study should be unnecessary. 

 The fact that Duke is undertaking such a study undermines the credibility of their 

own IRPs, and calls into question how Duke has modeled clean energy resources. As 

discussed above, the Synapse study shows that Duke has unfairly marginalized clean 

energy resources. Similarly, the Virginia State Corporation Commission rejected 

Dominion Energy Virginia’s integrated resource plan because of its failure to adequately 

model clean energy resources, and particularly their cost.17 

IV. EMERGING ISSUES 
 

A. INTEGRATED DISTRIBUTION PLANNING 
 

 Commission Rule R8-60(g) requires that: 

As part of its integrated resource planning process, each utility shall 
consider and compare a comprehensive set of potential resource options, 
including both demand-side and supply-side options, to determine an 
integrated resource plan that offers the least cost combination (on a long-
term basis) of reliable resource options for meeting the anticipated needs of 
its system. 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
16 Downey, supra note 1. 
17 Order In re: Virginia Electric and Power Company’s Integrated Resource Plan Filing Pursuant to Va. 
Code § 56-597 et seq., Virginia State Corporation Commission Case No. PUR-2018-00065 (December 7, 
2018), available at http://www.scc.virginia.gov/docketsearch/DOCS/4d5g01!.PDF. 
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Rule R8-60(g) goes on to make clear that the analysis to develop this plan should 

take into account the “sensitivity of its analysis to variations in future estimates of peak 

load!energy requirements, and other significant assumptions, including, but not limited to 

. . . transmission and distribution costs[.]” (emphasis added). Additionally, the rule states 

that the utility’s analysis “should take into account, as applicable, system operations, 

environmental impacts, and other qualitative factors.” Id. 

 Historically, utilities in North Carolina have attempted to fulfill the requirements 

outlined in this rule by primarily identifying bulk power system needs and identifying the 

supply-side generation and transmission facilities needed to fill these needs. However, as 

Duke notes, “Technical advancements and declining cost trends in distributed energy 

resources such as battery storage, distributed solar generation and demand side 

management initiatives give rise to a future resource portfolio that is comprised of both 

centralized resources, as well as, a growing penetration of distributed resources.”18 In 

addition, the substantial growth of distributed solar in the state has already created many 

opportunities and challenges to North Carolina utilities and has been a key issue for the 

Commission to consider in several recent proceedings.19 As noted by Lawrence Berkeley 

National Laboratory, the rapid increase in DERs has led to, “new challenges for utilities in 

planning their infrastructure investments and managing power quality at the level of the 

distribution system. The challenges are distinctly different from the large-scale generation 

and transmission challenges in regional planning processes.”20 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
18 DEC IRP, p. 9; DEP IRP, p. 9. 
19 See generally, Docket No. E-100, Sub 101, E-100, Sub 158, Docket No. E-7, Sub 1146, Docket No. E-2, 
Sub 1142, Docket Nos.  E-2, Sub 1159 & E-7, Sub 1156. 
20 Lisa Schwartz, Overview of Integrated Distribution Planning Concepts and State Activity, LAWRENCE 
BERKELEY NATIONAL LABORATORY (March 13, 2018), https://emp.lbl.gov/publications/overview-
integrated-distribution. 
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 NCSEA believes the traditional IRP approach employed by investor-owned utilities 

in North Carolina has not adequately planned for or addressed the challenges and 

opportunities with the increasing deployment of DERs. To better ensure that utilities are 

adequately planning for the opportunities created by DERs and for the electricity grid of 

the future, NCSEA requests that the Commission open a rulemaking docket for 

stakeholders to develop a framework and adequate requirements for Integrated Distribution 

Planning (“IDP”). 

B. BENEFITS FOR RATEPAYERS AND CLEAN ENERGY 

 NCSEA believes that IDP is a critical, and currently missing component of North 

Carolina’s traditional IRP process that truly meets the future electricity needs of North 

Carolinas at the least cost and fulfills the provisions of N.C. Gen. Stat. § 62-2(3a). In 

Docket No. E-2, Sub 1142, NCSEA Witness Dr. Caroline Golin defined IDP as: 

Integrated distribution planning is a process that utilities undergo to map 
out their existing systems through a detailed engineering assessment, at the 
highest resolution, of the current and forecasted dynamics of the grid under 
multiple scenarios. The purpose of integrated distribution planning is to 
identify infrastructure changes that may be needed to achieve grid 
modernization goals. To properly plan for a grid of the future, and the 
impact of new technologies, integrated distribution planning must include 
forecasting and assessment of the role of DERs. Thoughtful integrated 
distribution planning is transparent and participative and can enable the 
inclusion of more effective investments as well as increase opportunities for 
third-party participation.21 
 

 Similar to the definition provided by Dr. Golin, the Regulatory Assistance Project 

identified three important tasks for IDP. 

1. Recognize the capabilities of DERs so that the potential of low cost 
DER portfolio solutions are considered. 

2. Determine how much investment is needed once one takes into 
account the DER portfolio effects. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
21 Direct Testimony of Caroline Golin on Behalf of NCSEA, pp. 20-23, Docket No. E-2, Sub 1142 (October 
20, 2017). 
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3. Provide transparency to consumers and developers about where on 
a distribution system there is headroom, also known as hosting 
capacity, to accommodate more distributed generation, EVs, solar 
PV capacity, and other DERs, and where on the system there are 
opportunities to provide complementary DERs.22 

 
 Accomplishing these tasks requires significant data inputs that are currently 

unknown, or only available to the utility. As described by Dr. Golin, a thorough IDP 

process would require “high resolution” data from the utilities to fully consider the 

appropriate placement of DERs and distribution grid investments in ways that would 

reduce line losses and avoid the need for some of the expensive traditional generation 

included in the Duke IRPs. By establishing rules for an IDP process that results in the 

identification of hosting capacity limits and opportunities could help provide a constructive 

path forward on some of the more contentious issues related to DERs that have come before 

the Commission in recent years. 

 While the Clean Energy Scenario modeled in Attachment 1 outlines a cleaner and 

cheaper generation portfolio than Duke’s IRPs, it still bound by the relatively “low 

resolution” energy and capacity data publicly available. In the absence of this data and a 

clear IDP process for North Carolina, the Clean Energy Scenario modeled utility-scale 

battery and solar projects and did not specifically evaluate the distribution system needs 

and DER opportunities in the way that a thorough IDP process would. 

 In 2017, at least 15 states had proceedings planned or underway related to electric 

distribution planning.23 While these states have a significant variation in approaches, 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
22 JIM LAZAR, REGULATORY ASSISTANCE PROJECT, ELECTRICITY REGULATION IN THE US: A GUIDE 112 (2nd 
ed. 2016), available at https://www.raponline.org/wp-content/uploads/2016/07/rap-lazar-electricity-
regulation-US-june-2016.pdf. 
23 JULIET HOMER ET AL., U.S. DEPARTMENT OF ENERGY GRID MODERNIZATION LABORATORY CONSORTIUM, 
STATE ENGAGEMENT IN ELECTRIC DISTRIBUTION SYSTEM PLANNING (December 2017), available at 
https://emp.lbl.gov/sites/default/files/state_engagement_in_dsp_final_rev2.pdf. 
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safety, reliability, affordability, grid modernization, enabling greater customer control over 

energy costs and sources, and integrating higher levels of DERs were top objectives for 

seeking deeper state engagement in distribution system planning. These states are 

recognizing the opportunities enabled by IDP and the thoughtful preparations that are 

needed as increasing DER deployment continues to alter the traditional relationship 

between customers and the electric utility. 

 While there is a growing body of literature around the opportunities and best 

practices for IDP, Curt Volkmann with GridLab summarizes some of the primary benefits 

NCSEA believes IDP would provide to North Carolina utilities, customers, developers, 

and regulators. 

Utilities and their customers can derive substantial benefits from IDP, including 
lowering costs to reduce rate pressure in a low load growth environment, creating 
more cost-effective programs with better returns for customers and shareholders, 
and enhancing customer relationships as interest in DER continues to grow. 
Customers and developers will have the opportunity to propose, provide and be 
compensated for grid services, while experiencing more efficient and predictable 
interconnection processes. Regulators will benefit from increased transparency and 
data access for optimal solution identification, more efficient regulatory 
proceedings, and opportunities for more meaningful engagement with utilities and 
other stakeholders.24 
 

These benefits are clear to NCSEA and many of its members and it now seems some of 

these benefits are becoming apparent to Duke in what it is currently referring to as 

Integrated System Operations Planning (“ISOP”). 

  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
24 CURT VOLKMANN, INTEGRATED DISTRIBUTION PLANNING: A PATH FORWARD 8, available at 
https://static1.squarespace.com/static/598e2b896b8f5bf3ae8669ed/t/5b15ae6470a6ad59dcb92048/1528147
563737/IDP+Whitepaper_GridLab.pdf. 
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C. DUKE’S INTEGRATED SYSTEM OPERATIONS PLANNING 
 

 NCSEA is glad to see that Duke is joining other utilities, consumers, and regulators 

across the country in, “recognizing that the traditional methods of utility resource planning 

must be enhanced to keep pace with changes occurring in the industry.”25 In both the DEC 

and DEP IRPs, Duke is proposing to address these shifting trends through an ISOP effort 

that is similar to what NCSEA and many others refer to as IDP. Duke’s description of ISOP 

includes two of the three important tasks of IDP outlined by the Regulatory Assistance 

Project (namely recognizing the capabilities of DERs so they are considered in the portfolio 

and determine how much investment is needed once one takes into account the DER 

portfolio effects). However, they do not include any description similar to the critical third 

task of completing and publishing a hosting capacity analysis. 

 In addition to lacking this critical hosting capacity piece, the description of ISOP 

in the Duke IRPs is similar to the description included in their Smart Grid Technology 

Plans (“SGTPs”), which NCSEA criticized as lacking detail and not including any timeline 

for implementing this ISOP approach. In response to this criticism, Duke stated that: 

The Companies would show that ISOP, which is a planning process rather 
than a technology, is discussed in the IRP, is covered in the Grid 
Improvement Plan, and that it has been, and will continue to be, part of the 
Companies' ongoing stakeholder workshops. Further, DEC laid out the 
conceptual goals and timelines for ISOP development as part of the 
settlement agreement developed with NCSEA and filed in the DEC rate 
case, in Docket No. E-7, Sub 1146, and has been working on it as a baseline 
for stakeholder feedback.26 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
25 DEC IRP, p. 31. DEP IRP, p. 31. 
26 Duke Energy Carolinas, LLC and Duke Energy Progress, LLC Reply Comments on 2018 Smart Grid 
Technology Plans, p. 6, Docket No. E-100, Sub 157 (February 6, 2019). 
!
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 In Attachment B of that proposed settlement agreement between DEC, NCSEA, 

Environmental Defense Fund, and the Sierra Club, there is a proposed timeline of 

commitments by DEC to include hosting capacity analyses with its 2020 IRP and will fully 

implement ISOP by January 1, 2022.27 NCSEA appreciates the statement Duke made in its 

SGTP reply comments that it is still using this timeline of commitments as a baseline for 

stakeholder feedback, but notes that since that settlement was rejected by the Commission, 

there is currently no formal mechanism to hold Duke accountable to these commitments. 

 If Duke is still committed to the timeline for ISOP outlined in the proposed DEC 

2018 Rate Case settlement, it is vital that the Commission initiate a directly related IDP 

Rulemaking Proceeding as soon as possible to assure Duke customers, stakeholders, and 

regulators that ISOP does not become a vehicle for the utility to justify routine/business as 

usual investments in the grid as “grid modernization” or in the worst case, justify excess 

investment. As GridLab noted in a recent South Carolina proceeding on grid 

modernization: 

GridLab believes that stakeholders are best served by having all grid 
investments — from reconductoring to smart meters to distribution 
automation — considered as part of a single IDP process. GridLab has 
found that such distinctions have proven meaningless in any event, as a 
capability one utility considers business as usual is considered by another 
utility as a policy/process/standard improvement, and by yet another utility 
as grid modernization. IOUs may be interested in preferred compensation 
for grid modernization, which leads to IOU interest in categorization. 
GridLab believes preferred compensation leads to excess investment, and 
recommends instead that preferred compensation be dedicated to 
exceptional performance on measured outcomes.28 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
27 Pilot Grid Rider Agreement and Stipulation Among Certain Parties, Attachment B, Docket No. E-7 Sub 
1146 (June 1, 2018). 
28 PAUL ALVAREZ, DENNIS STEPHENS, & RIC O’CONNELL, MODERNIZING THE GRID IN THE PUBLIC INTEREST: 
GETTING A SMARTER GRID AT THE LEAST COST FOR SOUTH CAROLINA CUSTOMERS 15 (January 31, 2019), 
available at https://ors.sc.gov/news/2019-02/gridlabs-releases-grid-modernization-report-south-carolina. 



21 

 By initiating a rulemaking proceeding, NCSEA ultimately hopes that the 

Commission establishes a set of rules before Duke implements its ISOP process that ensure 

IDP by regulated North Carolina utilities is: 

•! Ongoing – A standardized, repeating IDP process like the IRP process has become. 

•! Integrated – IDP processes must consider and contribute to transmission plans and 

integrated resource plans. From DER forecasts to demand response programs, IDP 

processes must be integrated with other electric system component and capability 

plans. 

•! Transparent – Stakeholders should have a strong role in the IDP processes and 

should help determine the criteria used to evaluate proposed projects. 

•! Objective – Every proposed project identified should be evaluated and prioritized 

using the same criteria and weighting as every other proposed project in order to 

deliver collective goals at the lowest cost. 

•! Measurable – Stakeholders have the right to objective benefit forecasts and benefit 

measurement. 

•! Consequential – Utilities should agree to comply with outcomes of IDP processes 

and deliver the results promised from selected grid projects with utility incentives 

and consequences based on utility adherence to IDP priorities and outcomes.29  

Establishing rules to enshrine these principles for IDP can “help address capital bias and 

associated business process, operating practice, and technology changes and choices of 

dubious value.”30 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
29 Id. 
30 Id. 
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 NCSEA believes these choices of dubious value are clear in the expensive 

overbuild and overuse of fossil fuel resources proposed in the Duke IRP. While we are 

encouraged by indications that Duke is also starting to acknowledge limitations to its 

current IRP process, we are not satisfied by the current lack of transparency and 

unenforceable timeline of commitments that they have currently proposed. Coupling the 

immediate opportunities for beneficial changes to Duke’s planned generation portfolio that 

are identified in the Synapse Report with a robust IDP process and corresponding rules will 

help North Carolina take a big step towards a cleaner, cheaper, more resilient, and more 

reliable electricity system.  

 D. EXECUTIVE ORDER 80 

 On October 29, 2018, Governor Roy Cooper issued Executive Order No. 80 

(“EO80”) committing the State of North Carolina to support the 2015 Paris Agreement 

goals and honor the state’s commitments to the United States Climate Alliance.31 Broadly, 

EO80 sets an ambition goal for North Carolina to reduce its statewide greenhouse gas 

(“GHG”) emissions to 40% below 2005 levels. In addition, EO80 sets additional goals 

including an increase in the number of registered zero-emission vehicles in the state to at 

least 80,000, reducing energy consumption in state-owned buildings, and directs the North 

Carolina Department of Environmental Quality (“DEQ”) to develop a North Carolina 

Clean Energy Plan by October 1, 2019.  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
31 Exec. Order No. 80 (2018), available at https://files.nc.gov/governor/documents/files/EO80-
%20NC%27s%20Commitment%20to%20Address%20Climate%20Change%20%26%20Transition%20to
%20a%20Clean%20Energy%20Economy.pdf. 
!
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 In January 2019, DEQ published North Carolina Greenhouse Gas Inventory (1990-

2030).32 The inventory presents an accounting of the state’s GHGs emissions by source 

category from 1990 to 2017 and projects future emissions from 2018 to 2030. This 

inventory and projections of reasonably expected trends is an essential tool for tracking the 

state’s progress towards achieving the goal of reducing statewide GHG emissions to 40% 

below 2005 levels. Based on the current projections included in the Inventory, North 

Carolina will reduce its net GHG emissions 31% by 2025 and will not achieve the 40% 

reduction goal without additional action. 

 As stated earlier, the generation portfolio presented in the Synapse Report’s Clean 

Energy Scenario presents substantial additional reductions in GHG emissions compared to 

the Duke IRPs. In the analysis presented in the tables below, an NC allocation factor (to 

screen out emissions from SC customers) was applied to the emissions that were avoided 

in our Clean Energy Scenario compared to the Duke IRPs Scenario. These reductions in 

North Carolina GHG emissions were then incorporated into the projections in DEQ’s GHG 

Inventory. This analysis shows that the Clean Energy Scenario produces enough of a 

reduction in overall GHG projections that North Carolina would reduce its net GHG 

emissions by 40.1% from 2005 levels by 2025 without doing anything altering any of the 

other GHG emissions projections included in the DEQ GHG Inventory. 

  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
32 NORTH CAROLINA DEPARTMENT OF ENVIRONMENTAL QUALITY, NORTH CAROLINA GREENHOUSE GAS 
INVENTORY (1990-2030) (January 2019), available at https://files.nc.gov/ncdeq/climate-change/ghg-
inventory/GHG-Inventory-Report-FINAL.pdf. 
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Table 1: Status Quo GHG Emissions (MMT CO2) from DEQ GHG Inventory33 

Emissions Source  2005 2015 2020 2025 2030 

Total Electricity Use 79.37 58.48 45.74 40.59 42.46 
Gross Emissions from all 

Sectors 184.7 154.8 143.6 138.3 141.4 

Net Carbon Sinks -32.7 -34.2 -34 -34 -34 
Net Emissions 152.1 120.7 109.5 104.3 107.3 

Reduction in Net 
Emissions from 2005 - 20.7% 28.0% 31.5% 29.4% 

 
 

Table 2: GHG Emissions (MMT CO2) Projections Using Clean Energy Scenario 
Emissions from Synapse Report34 

Emissions Source 
(Million Metric Tons) 2005 2015 2020 2025 2030 

Total Electricity Use 79.37 58.48 33.8 27.5 28.8 
Gross Emissions from all 

Sectors 184.7 154.8 131.6 125.2 127.7 

Net Carbon Sinks -32.7 -34.2 -34.0 -34.0 -34.0 
Net Emissions 152.1 120.7 97.6 91.1 93.7 

Reduction in Net 
Emissions from 2005 - 20.7% 35.8% 40.1% 38.4% 

 

 While the Duke IRPs present a pathway to a generation portfolio that likely reduces 

GHG emissions produced by the DEC and DEP systems by more than 40% compared to 

2005 levels, they will not allow North Carolina to reach the statewide 40% reduction goal 

included in EO80. If Duke instead pursued the future generation portfolio presented in the 

Clean Energy Scenario of the Synapse Report, North Carolina would achieve this goal of 

reducing net GHG emissions by at least 40% compared to 2005. If the other sectors 

presented in DEQ’s GHG inventory also pursue realistic opportunities for further GHG 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
33 Analysis adapted from NORTH CAROLINA GREENHOUSE GAS INVENTORY (1990-2030), Table 1-1, supra 
note 29. 
34 Note: GHG emissions from the Synapse Report were converted to million metric tons of CO2 in order to 
incorporate into the DEQ GHG Inventory projections 
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emissions reductions than are currently projected, North Carolina would likely exceed the 

GHG emissions goal in EO80. 

E. RENEWALS OF POWER PURCHASE AGREEMENTS WITH 
QUALIFYING FACILITIES 

 
 Currently, DEC has 645 MW of capacity provided by qualifying facilities (“QFs”) 

in its generation stack and DEP has 2,163 MW.35 QFs provide this capacity to DEC and 

DEP pursuant to power purchase agreements (“PPAs”) that typically have terms of 10 or 

15 years. Despite the fact the PPAs with QFs will eventually expire, Duke assumes that the 

PPAs will “be either renewed or replaced in kind.”36 However, there is no guarantee, or 

requirement, that a QF will continue to provide the utility with capacity past the end of its 

initial PPA, even if the QF has remaining operational life. 

 Duke assumes for planning purposes that a QF’s PPA will be renewed despite the 

fact that it has made numerous efforts in other proceedings to make it more difficult for a 

QF to renew a PPA. In Docket No. E-100, Sub 101, Duke has proposed changes to the 

Material Modification portion of the North Carolina Interconnection Standard that would 

make it more difficult for QFs to upgrade equipment when it reaches the end of its 

lifespan.37 In Docket No. E-100, Sub 158, Duke has proposed that it have the unilateral 

authority to terminate a PPA if a QF upgrades equipment.38 Also in Docket No. E-100, Sub 

158, Duke has proposed that QFs that renew their PPA would not receive full payment for 

the capacity that they provide.39 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
35 Duke Energy Carolinas, LLC and Duke Energy Progress, LLC’s Joint Initial Statement and Exhibits, p. 8, 
Docket No. E-100, Sub 158 (November 1, 2018). 
36 See, Duke Energy Carolinas, LLC’s Response to Public Staff Data Request No. 6-4 and Duke Energy 
Progress, LLC’s Response to Public Staff Data Request No. 4-12, included as Attachment 2. 
37 Direct Testimony and Exhibit of Paul Brucke, P.E., pp. 14-16, Docket No. E-100, Sub 101 (November 19, 
2018). 
38 NCSEA’s Initial Comments, pp. 51-52, Docket No. E-100, Sub 158 (February 12, 2019). 
39 NCSEA’s Initial Comments, pp. 10-11, Docket No. E-100, Sub 158 (February 12, 2019). 
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 Other wholesale PPAs are removed from DEC and DEP’s respective generation 

stacks when they expire and create capacity needs. However, Duke treats PPAs with QFs 

differently in its planning process. Accordingly, the Commission needs to decide how DEC 

and DEP’s IRPs should treat QFs at the end of their initial PPAs. Duke’s planning process, 

coupled with their proposal in Docket No. E-100, Sub 158 to restrict capacity payments to 

QFs that renew their PPAs, is wholly unfair to QFs. A QF with an expiring PPA is assumed 

in the IRP to remain in the generation stack, which means the IRP does not show a capacity 

need, which means that a QF would not receive a full capacity payment when it renews its 

PPA, despite being relied upon for capacity. The paradigm for renewing PPAs with QFs 

proposed by Duke is nonsensical, and needs to be resolved by the Commission. 

V. CONCLUSION 
 
 The business as usual IRP process that Duke continues to employ in this proceeding 

is no longer working as intended for its North Carolina customers. Duke’s current IRP 

process is producing a plan for a portfolio that is less clean and more expensive than other 

realistic portfolios like the Clean Energy and Accelerated Coal Retirement Scenarios in the 

Synapse Report. Implementing the portfolios outlined in the Synapse Report would not 

require drastic reforms to Duke’s IRP process or business model. 

 Further, while we are encouraged by the statements Duke has made about its ISOP 

process, NCSEA believes that the Commission should initiate a rulemaking proceeding to 

implement rules so the ISOP process adheres to the principles for IDP identified in these 

comments. IDP will allow the utilities to identify new DER opportunities that have not yet 

been identified by Duke, Synapse, or any other party to this proceeding. Appropriate rules 

will guarantee that IDP maintains sufficient oversight and transparency so as to allow 
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ratepayers, and their representatives, real opportunities to see whether the decisions being 

made with regard to distributed generation are in their best interests. NCSEA believes that 

establishing an IDP process for regulated North Carolina utilities will help address 

shortcomings of the traditional IRP process that is currently in practice. 

For all the reasons set forth herein, NCSEA respectfully requests that the 

Commission reject the Duke IRPs and order Duke to refile new IRPs incorporating the 

recommendations made in the Synapse Report including, specifically, the least cost model 

incorporating additional renewable generation. Further, NCSEA requests that the 

Commission initiate a rulemaking proceeding to establish appropriate rules for integrated 

distribution planning and address the concerns contained within regarding the expiration 

of solar PPAs.  

 Respectfully submitted, this the 7th day of March, 2019. 
 
            /s/ Benjamin W. Smith      
       Benjamin W. Smith 
       Regulatory Counsel for NCSEA 
       N.C. State Bar No. 48344 
       4800 Six Forks Road, Suite 300 
       Raleigh, NC 27609 
       919-832-7601 Ext. 111 
       ben@energync.org 
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CERTIFICATE OF SERVICE 

I hereby certify that all persons on the docket service list have been served true and 
accurate copies of the foregoing document by hand delivery, first class mail deposited in 
the U.S. mail, postage pre-paid, or by email transmission with the party’s consent. 

Respectfully submitted, this the 7th day of March, 2019. 

 /s/ Benjamin W. Smith  
Benjamin W. Smith 
Regulatory Counsel for NCSEA 
N.C. State Bar No. 48344
4800 Six Forks Road, Suite 300
Raleigh, NC 27609
919-832-7601 Ext. 111
ben@energync.org
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U/+79C!M7F97+''!XHUMZ!2/!1+D,+56+7!3:;#!7+VG+(,!6*'2/+''!&'!*'*&G!VF7!,)+!,BF!*,2G2,2+'@!O)+!DG&/'0!B)2()!
7*/!,)7F*9)!3:<<!&/8!2/(G*8+!,)+!H*I+!'+7.2(+!,+772,F7C!2/!6F,)!SF7,)!&/8!1F*,)!4&7FG2/&0!7+GC!)+&.2GC!
F/!/+B!/&,*7&G!9&'!(&D&(2,C@!OF9+,)+70!,)+C!&88!5F7+!,)&/!=0:::!5+9&B&,,'!X%RZ!FV!/+B!(F562/+8!
(C(G+!&/8!(F56*',2F/!,*762/+!(&D&(2,C!F.+7!,)+!;$EC+&7!&/&GC'2'!D+72F8!V7F5!3:;=!,F!3:<<!,F!6F,)!5++,!
&/,2(2D&,+8!2/(7+&'+'!2/!+G+(,72(2,C!8+5&/8!&/8!,F!7+DG&(+!(+7,&2/!7+,272/9!(F&G!*/2,'@!L+/+B&6G+!
&882,2F/'!&7+!(F5D72'+8!FV!'FG&7!D)F,F.FG,&2(!XM`Z!&/8!6&,,+7C!',F7&9+!7+'F*7(+'!6*,!&7+!&88+8!2/!
52/25*5!&5F*/,'!'*VV2(2+/,!,F!(F5DGC!B2,)!SF7,)!4&7FG2/&!PF*'+!_2GG!$#=@!

1C/&D'+!D+7VF75+8!&!729F7F*'0!'(+/&72FE6&'+8!&/&GC'2'!,F!+.&G*&,+!&/!&G,+7/&,2.+!(G+&/!+/+79C!V*,*7+!
(F5D&7+8!,F!,)+!5F7+!,7&82,2F/&G!DF7,VFG2F!FV!VF''2GEV*+G+8!7+'F*7(+!&882,2F/'!2/(G*8+8!2/!H*I+!U/+79C!
4&7FG2/&'!&/8!H*I+!U/+79C!M7F97+''J'!X(FGG+(,2.+GC!H*I+!U/+79CZ!KLM'@!O)+!(G+&/!+/+79C!V*,*7+!&/&GC'2'!
2/(G*8+8!7+'F*7(+'!'*()!&'!'FG&70!B2/80!+/+79C!+VV2(2+/(C0!&/8!6&,,+7C!',F7&9+@!O)+'+!7+'F*7(+'!B+7+!
FVV+7+8!,F!,)+!U/4F5D&''!+G+(,72(!'+(,F7!5F8+G!,F!D7F.28+!6F,)!+/+79C!&/8!(&D&(2,C0!&/8!,F!5++,!V*,*7+!
7+G2&62G2,C!7+[*27+5+/,'!&'!(F&G!7+'F*7(+'!2/!,)+!4&7FG2/&'!&DD7F&()!7+,27+5+/,@!O)2'!7+DF7,!(F5D&7+'!
F/+!'*()!FD,252a+8!4G+&/!U/+79C!'(+/&72F!,F!&!H*I+!KLM!'(+/&72F@!1C/&D'+!&/&GCa+8!,)+!6+/+V2,'!FV!,)2'!
5F8+G+8!(G+&/!+/+79C!V*,*7+!F/!,)+!+G+(,72(!DFB+7!'C',+50!+52''2F/'0!D*6G2(!)+&G,)0!bF6!(7+&,2F/0!&/8!
+G+(,72(2,C!(*',F5+7!7&,+'!&/8!62GG'@!

A.+.X(9).&#.-"3#;.&"5$*"+-Y&*+&(66*$*"+&$"&$%"-.&K"6.).6&91&B3P.&/+.#01Y&(#.&;"K5(#(9)1&;"-$Z
.77.;$*U.&$"&+.X&+($3#()&0(-&7"#&!"#$%&'(#")*+(&#($.5(1.#-&(+6&"77.#&"$%.#&9.+.7*$-&$"&$%.&-$($.?!

K/!,)+!4G+&/!U/+79C!'(+/&72F0!,)+!U/4F5D&''!5F8+G!2'!&GGFB+8!,F!'+G+(,!,)+!5F',!(F',E+VV+(,2.+!V*,*7+!
7+'F*7(+!6*2G8@!K/!(F/,7&',!,F!,)+!H*I+!KLM!'(+/&72F0!,)+!5F8+G!()FF'+'!,F!6*2G8!F*,!'FG&7!&/8!',F7&9+!
7+'F*7(+'!,F!5++,!V*,*7+!(&D&(2,C!&/8!+/+79C!/++8'!B2,)!a+7F!2/(7+5+/,&G!/&,*7&G!9&'EV27+8!*/2,!
&882,2F/'@!4F&G!9+/+7&,2F/!8+(G2/+'!6+,B++/!,)+!H*I+!KLM!&/8!4G+&/!U/+79C!'(+/&72F'0!GFB+72/9!,)+!
+G+(,72(!'C',+5!D7F8*(,2F/!(F',!&/8!7+8*(2/9!+52''2F/'!FV!(&76F/!82Fc28+!X4Q3Z!B)2G+!5&2/,&2/2/9!
'C',+5!7+G2&62G2,C@!U52''2F/'!7+8*(,2F/'!FV!&882,2F/&G!&27!DFGG*,&/,'!7+'*G,!2/!)+&G,)!6+/+V2,'!,F!SF7,)!&/8!
1F*,)!4&7FG2/&0!&.F282/9!)F'D2,&G!&/8!+5+79+/(C!.2'2,'!&/8!GF',!BF7I!8&C'@!OF,&G!7+.+/*+!7+[*27+5+/,'!
FV!,)+!4G+&/!U/+79C!'(+/&72F!&7+!GFB+7!,)&/!2/!,)+!H*I+!KLM!'(+/&72F0!&/8!SF7,)!4&7FG2/&!(F/'*5+7'!'++!
GFB+7!+G+(,72(2,C!7&,+'!&'!&!7+'*G,@!N/8+7!,)+!4G+&/!U/+79C!'(+/&72F0!SF7,)!4&7FG2/&!(F/'*5+7'!&G'F!*'+!
G+''!+/+79C!8*+!,F!,)+!2/(7+&'+8!+/+79C!'&.2/9'!&''F(2&,+8!B2,)!,)+!P29)!U/+79C!UVV2(2+/(C!'(+/&72F!V7F5!
,)+!H*I+!U/+79C!KLM'@!R)+/!(F*DG+8!B2,)!,)+!8+(7+&'+!2/!7&,+'0!7+'28+/,2&G!(F/'*5+7'!2/!,)+!',&,+!'++!
,)+27!&.+7&9+!&//*&G!+G+(,72(2,C!+cD+/82,*7+'!8+(G2/+!6C!&DD7Fc25&,+GC!3@$!,F!$@$!D+7(+/,@!



!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! 3!!

D?! 8'/!:A@<&:!:EF8@8&

1C/&D'+!*'+8!,)+!U/4F5D&''!(&D&(2,C!+cD&/'2F/!&/8!D7F8*(,2F/!(F',!5F8+G0!G2(+/'+8!6C!-/()F7!MFB+7!
1FG*,2F/'0!,F!+c&52/+!,BF!82VV+7+/,!V*,*7+!+/+79C!'(+/&72F'!2/!,)+!H*I+!U/+79C!'+7.2(+!,+772,F72+'!V7F5!
3:;#!,F!3:<<d!

!"#$%&'()!O)+!H*I+!KLM!'(+/&72F!7+VG+(,'!,)+!&/,2(2D&,+8!+/+79C!7+'F*7(+!V*,*7+!&'!F*,G2/+8!2/!,)+!5F',!
7+(+/,!H*I+!U/+79C!KLM'@!1D+(2V2(&GGC0!,)+!H*I+!KLM!'(+/&72F!&''*5+'d!

o! O)+!'G&,+!FV!DG&//+8!7+'F*7(+!&882,2F/'!&G7+&8C!(F/,7&(,+8!F7!*/8+7!(F/',7*(,2F/0!&/8!
,)+!eFD,252a+8f!/&,*7&G!9&'!(F562/+8!(C(G+!&/8!(F56*',2F/!,*762/+!DG&/,'!'+G+(,+8!
8*72/9!,)+!KLM!D7F(+''@!H*I+!U/+79C!4&7FG2/&'!&/8!H*I+!U/+79C!M7F97+''!B+7+!5F8+G+8!
&'!FD+7&,2/9!2/!&!'2/9G+!H*I+!U/+79C!'+7.2(+!,+772,F7C0!6*,!,)2'!8F+'!/F,!&''*5+!,)+!
e(&D&(2,C!')&72/9f!5F8+G+8!6C!H*I+!2/!2,'!KLM'!&'!D&7,!FV!2,'!WF2/,!MG&//2/9!'(+/&72F@!
L&,)+70!,)+!7+'F*7(+!&882,2F/'!&''*5+8!6C!+&()!*,2G2,C!2/!2,'!2/82.28*&G!KLM'!&7+!2/(G*8+8!
&/8!5F8+G+8!&'!D&7,!FV!,)2'!'(+/&72F@!

o! 4F',!&/8!FD+7&,2F/&G!8&,&!&'!F*,G2/+8!2/!H*I+J'!82'(F.+7C!7+'DF/'+'!,F!SF7,)!4&7FG2/&!
N,2G2,2+'!4F552''2F/!1,&VV!&/8!F,)+7!2/,+7.+/F7'@!K/!,)+!&6'+/(+!FV!&.&2G&6G+!8&,&0!
1C/&D'+!7+G2+8!F/!,)+!PF72aF/'!U/+79C!S&,2F/&G!H&,&6&'+!X,)+!D725&7C!8&,&!'F*7(+!VF7!
,)+!U/4F5D&''!5F8+GZ!F7!F,)+7!2/8*',7CE7+(F9/2a+8!'F*7(+'@!

o! L+,27+5+/,!8&,+'!VF7!(+7,&2/!+c2',2/9!(F&G!9+/+7&,F7'!,)&,!&7+!(F/'2',+/,!B2,)!,)+!*,2G2,C!
KLM'@!

o! %*',E7*/!8+'29/&,2F/'!VF7!(F&G!*/2,'!2/!,)+!'+7.2(+!,+772,F7C0!B)2()!VF7(+!(F&G!*/2,'!,F!
7*/!7+9&78G+''!FV!D72(+!&/8!7+VG+(,!)2',F72(&G!7+92F/&G!9+/+7&,2F/!D&,,+7/'@!

*+$,-%.-$/01)!O)+!4G+&/!U/+79C!'(+/&72F!7+VG+(,'!&/!FD,252a+8!.2+B!FV!,)+!H*I+!U/+79C!'+7.2(+!
,+772,F7C!B2,)!7+G&c+8!&''*5D,2F/'!&7F*/8!FD+7&,2F/!&/8!*DE,FE8&,+!7+/+B&6G+!(F','d!

o! O)+!*,2G2,C!7+'+7.+!5&792/!2'!'+,!&,!;$!D+7(+/,!X.+7'*'!;?!D+7(+/,!2/!,)+!H*I+!KLM!
'(+/&72FZ@!O)2'!GFB+7!7+'+7.+!5&792/!B&'!'+G+(,+8!,F!6+!(F/'2',+/,!B2,)!SF7,)!-5+72(&/!
UG+(,72(!L+G2&62G2,C!4F7DF7&,2F/!XSUL4Z!',&/8&78'@!K,!&G'F!7+VG+(,'!,)+!&''*5D,2F/!,)&,!&'!
FG8+7!*/2,'!B2,)!)29)+7!VF7(+8!F*,&9+!7&,+'!7+,27+!&/8!&7+!7+DG&(+8!B2,)!/+B!(&D&(2,C0!
,)+!7+G2&62G2,C!FV!,)+!'C',+5!2'!25D7F.+8@!

o! %*',E7*/!8+'29/&,2F/'!VF7!(F&G!*/2,'!&7+!7+5F.+8@!!

o! M7Fb+(,+8!GF&8!2/(G*8+'!,)+!2/(7+&'+8!+G+(,72(!8+5&/8!&''F(2&,+8!B2,)!,)+!7+(+/,!
+G+(,72(!.+)2(G+!9F&G!+',&6G2')+8!2/!SF7,)!4&7FG2/&!\F.+7/F7!LFC!4FFD+7J'!Uc+(*,2.+!
Q78+7!S*56+7!#:@!

o! U/+79C!+VV2(2+/(C!2'!D7F.28+8!&'!&!'*DDGCE'28+!7+'F*7(+!6&'+8!F/!,)+!P29)!U/+79C!
UVV2(2+/(C!'(+/&72F!2/!H*I+!U/+79CJ'!KLM'@!!



!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! <!!

o! L+/+B&6G+!(F','!&7+!6&'+8!F/!,)+!4567!"8/9!:++3()!;.<&+#)#01!=(-.)*+.6!F7!g&a&78J'!
9.>.)*?.@!'#-%!#A!B%#$(0.!:+()1-*-C4!

o! O)+!4G+&/!U/+79C!'(+/&72F!2/(F7DF7&,+'!&GG!DG&//+8!7+'F*7(+!&882,2F/'!F*,G2/+8!2/!,)+!
H*I+!KLM'!,)&,!&7+!(*77+/,GC!*/8+7!(F/',7*(,2F/!F7!/+(+''&7C!,F!(F5DGC!B2,)!SF7,)!
4&7FG2/&J'!7+/+B&6G+!D7F(*7+5+/,!7+9*G&,2F/'!6*,!+c(G*8+'!,)+!eFD,252a+8f!/&,*7&G!9&'!
(F562/+8!(C(G+!&/8!(F56*',2F/!,*762/+!*/2,'!,)&,!B+7+!'+G+(,+8!6C!,)+!1C',+5!
QD,252a+7!5F8+G!,F!5++,!7+'+7.+!5&792/!(F/',7&2/,'!2/!&/8!&V,+7!3:3$@!

o! O)+!5F8+G!(&/!()FF'+!,F!6*2G8!9+/+72(!*,2G2,CE'(&G+!'FG&70!',F7&9+0!B2/80!&/8!D&27+8!
'FG&7EDG*'E',F7&9+!7+'F*7(+'!2/!&/C!&5F*/,!X+@9@!/F!7+',72(,2F/'!B+7+!DG&(+8!F/!+2,)+7!
,F,&G!F7!2/(7+5+/,&G!7+/+B&6G+!(&D&(2,CZ0!2/!&882,2F/!,F!,7&82,2F/&G!/&,*7&G!9&'EV27+8!
9+/+7&,2/9!7+'F*7(+'@!

%F7+!2/VF75&,2F/!F/!,)+!5F8+G2/9!',7*(,*7+0!2/(G*82/9!8+,&2G!F/!,FDFGF9C0!GF&80!V*+G!D72(+'0!&/8!F,)+7!
&''*5D,2F/'0!(&/!6+!VF*/8!2/!O+()/2(&G!-DD+/82c!-@!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;!S&,2F/&G!L+/+B&6G+!U/+79C!g&6F7&,F7C!XSLUgZ@!3:;#@!4567!:++3()!;.<&+#)#01!=(-.)*+.@!\FG8+/0!4Qd!S&,2F/&G!L+/+B&6G+!

U/+79C!g&6F7&,F7C@!-.&2G&6G+!&,d!),,D'dhh&,6@/7+G@9F.h@!!
3!g&a&78@!3:;#@!9(?($@,-!9.>.)*?.@!'#-%!#A!B%#$(0.!:+()1-*-D!E.$-*#+!FC5@!-.&2G&6G+!&,d!

),,D'dhhBBB@G&a&78@(F5hD+7'D+(,2.+hG+.+G2a+8E(F',EFVE+/+79CE&/8EG+.+G2a+8E(F',EFVE',F7&9+E3:;#h@!



!
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G?! A/8CE=8&

G?>?! /).;$#*;&8.;$"#&I"6.)*+0&

S+B!9+/+7&,2/9!(&D&(2,C!2'!(F/',7*(,+8!8*72/9!,)+!&/&GC'2'!D+72F8!,F!5++,!,)+!7+'D+(,2.+!7+'+7.+!
5&792/'!2/!6F,)!,)+!H*I+!KLM!&/8!4G+&/!U/+79C!'(+/&72F'i!)FB+.+70!,)+!,CD+!FV!(&D&(2,C!(F/',7*(,+8!
82VV+7'!6+,B++/!'(+/&72F'@!O)+!H*I+!KLM!'(+/&72F!7+G2+'!)+&.2GC!F/!9+/+72(!/&,*7&G!9&'EV27+8!(F562/+8!
(C(G+!&/8!(F56*',2F/!,*762/+!*/2,'0!B2,)!7+/+B&6G+!7+'F*7(+'!X'FG&7!M`!&/8!6&,,+7C!',F7&9+Z!&88+8!F/GC!
2/!&5F*/,'!'*VV2(2+/,!VF7!H*I+!U/+79C!,F!(F5DGC!B2,)!SF7,)!4&7FG2/&!PF*'+!_2GG!$#=@!O)+!4G+&/!U/+79C!
'(+/&72F0!F/!,)+!F,)+7!)&/80!7+G2+'!F/!&!'G&,+!FV!(G+&/!+/+79C!7+'F*7(+'!,F!5++,!2,'!7+'+7.+!5&792/!
7+[*27+5+/,!,)&,!2/(G*8+'!+/+79C!+VV2(2+/(C0!*,2G2,CE'(&G+!',F7&9+!&/8!'FG&70!&/8!D&27+8!'FG&7EDG*'E',F7&9+!
7+'F*7(+'@!U/4F5D&''!5F8+G!7+'*G,'!&7+!D7+'+/,+8!)+7+!VF7!,)+!+/,27+,C!FV!H*I+!U/+79CJ'!'+7.2(+!
,+772,F7C!2/!6F,)!SF7,)!&/8!1F*,)!4&7FG2/&@!

T29*7+!;0!6+GFB0!')FB'!,)+!9+/+7&,2/9!(&D&(2,C!2/!,)+!H*I+!KLM!&/8!4G+&/!U/+79C!'(+/&72F'!2/!3:<<0!&'!
(F5D&7+8!,F!H*I+J'!&(,*&G!(&D&(2,C!52c!2/!3:;=@!-'!')FB/!2/!T29*7+!;0!&DD7Fc25&,+GC!$$!D+7(+/,!X33!
\RZ!FV!H*I+J'!2/',&GG+8!(&D&(2,C!2/!3:;=!2'!VF''2G!V*+GEDFB+7+8!,)+75&G!X(F&GE!F7!/&,*7&G!9&'EV27+8Z0!3?!
D+7(+/,!X;:@?!\RZ!FV!(&D&(2,C!2'!/*(G+&70!&/8!,)+!7+5&2/2/9!;#!D+7(+/,!X?!\RZ!(F5+'!V7F5!
)C87F+G+(,72(0!7+/+B&6G+0!&/8!82',726*,+8!+/+79C!7+'F*7(+'@!_C!3:<<0!,)+!D7FDF7,2F/!FV!VF''2GEV27+8!
7+'F*7(+'!2/!,)+!H*I+!KLM!'(+/&72F!2'!*/()&/9+8!&,!$>!D+7(+/,!X3?!\RZ0!B)2G+!(G+&/!+/+79C!7+'F*7(+'!
)&.+!2/(7+&'+8!5F8+',GC!,F!3<!D+7(+/,!X;;!\RZ@!!

2*03#.&>?&B3P.&/+.#01&K"6.).6&+(K.5)($.&;(5(;*$1&91&-;.+(#*"Y&DQ>O&(+6&DQGG&

!

K/!(F/,7&',0!9&'!&/8!(F&G!7+'F*7(+'!2/!,)+!4G+&/!U/+79C!'(+/&72F!87FD!,F!<3!D+7(+/,!X;#!\RZ!FV!,)+!
(&D&(2,C!52c!6C!3:<<0!&/8!7+/+B&6G+!+/+79C!7+'F*7(+'!(F5D72'+!"=!D+7(+/,!X3?!\RZ!FV!,)+!*,2G2,C!52c@!
S*(G+&7!(&D&(2,C!7+5&2/'!(F/',&/,!2/!6F,)!'(+/&72F'!,)7F*9)F*,!,)+!D+72F8@!SF,&6GC0!,)+!U/4F5D&''!
5F8+G!5&I+'!,)+!()F2(+!,F!7+,27+!,)+!-GG+/!(F&G!DG&/,!&,!,)+!+/8!FV!3:;=0!&((+G+7&,2/9!,)+!7+,27+5+/,!
V7F5!H*I+!U/+79CJ'!&/,2(2D&,+8!8&,+'!FV!3:3"!XVF7!N/2,'!;]<Z!&/8!3:3#!XVF7!N/2,'!"]$Z@!R)2G+!,)+!(F&G!
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(&D&(2,C!2'!,)+!'&5+!&,!,)+!+/8!FV!,)+!&/&GC'2'!D+72F8!VF7!6F,)!,)+!H*I+!KLM!&/8!,)+!4G+&/!U/+79C!
'(+/&72F'0!,)+!G&,,+7!7+,27+'!&!DF7,2F/!FV!,)2'!(F&G!(&D&(2,C!+&7G2+7!2/!,)+!&/&GC'2'!D+72F8!&/8!,)*'!)&'!&!
GFB+7!.FG*5+!FV!(F&G!(&D&(2,C!8*72/9!,)&,!,25+@!

-'!')FB/!2/!T29*7+!3!6+GFB0!,)+!V*+G!52c!2/!H*I+J'!'+7.2(+!,+772,F7C!()&/9+'!.+7C!G2,,G+!F.+7!,25+!2/!,)+!
KLM!'(+/&72F@!4F&G!9+/+7&,2F/!87FD'!V7F5!3;!D+7(+/,!2/!3:;=<!,F!;?!D+7(+/,!2/!3:<<0!B)2G+!/&,*7&G!9&'!
9+/+7&,2F/!2/(7+&'+'!F.+7!,)+!',*8C!D+72F8!V7F5!;=!D+7(+/,!,F!3$!D+7(+/,@!L+/+B&6G+!9+/+7&,2F/!
2/(7+&'+'!F/GC!'G29),GC!F.+7!,)+!',*8C!D+72F80!V7F5!"!D+7(+/,!2/!3:;=!,F!?!D+7(+/,!2/!3:<<@!SF,+!,)&,!
,)+'+!D+7(+/,&9+'!8F!/F,!5&,()!,)F'+!')FB/!2/!H*I+!U/+79CJ'!KLM'!2/!T29*7+!;3ET!F/!D&9+'!>=!XH*I+!
U/+79C!4&7FG2/&'Z!&/8!?;!XH*I+!U/+79C!M7F97+''Z@!O)2'!2'!8*+!,F!,)+!82VV+7+/,!&''*5D,2F/'!*'+8!6C!H*I+!
U/+79C!&/8!1C/&D'+!&7F*/8!FD+7&,2F/&G!D&7&5+,+7'!FV!2/82.28*&G!*/2,'!&/8!,)+!7+92F/&G!5&7I+,!D72(+!FV!
+/+79C@!!

2*03#.&D?&I"6.).6&0.+.#($*"+&*+&$%.&B3P.&@A4&-;.+(#*"Y&DQ>O&(+6&DQGG&

! !!

K/!,)+!4G+&/!U/+79C!1(+/&72F0!')FB/!2/!T29*7+!<0!7+/+B&6G+!9+/+7&,2F/!5&I+'!*D!3;!D+7(+/,!FV!,)+!V*+G!
52c!2/!3:<<!&'!(F5D&7+8!,F!?!D+7(+/,!2/!,)+!H*I+!KLM!'(+/&72F@!S&,*7&G!9&'!9+/+7&,2F/!V&GG'!,F!=!D+7(+/,!
FV!,F,&G!9+/+7&,2F/!2/!3:<<0!&'!(F5D&7+8!,F!3$!D+7(+/,!2/!,)+!H*I+!KLM!'(+/&72F!2/!,)&,!'&5+!C+&7@!
K5DF7,'!5&I+!*D!&!97+&,+7!D+7(+/,&9+!FV!,)+!9+/+7&,2F/!2/!,)+!4G+&/!U/+79C!'(+/&72F!&'!,)+!5F8+G!,&I+'!
&8.&/,&9+!FV!GFB+7!F*,EFVE'C',+5!+/+79C!(F','@!SF,&6GC0!(F&G!9+/+7&,2F/!2'!5&7I+8GC!GFB+7!2/!,)+!4G+&/!
U/+79C!'(+/&72F!,)&/!2/!,)+!H*I+!KLM!'(+/&72F!2/!3:;=0!&/8!,)2'!255+82&,+!8+(7+&'+!(&/!6+!&,,726*,+8!,F!
,)+!7+5F.&G!FV!,)+!e5*',E7*/!8+'29/&,2F/'0f!B)2()!&7+!D7+'+/,!2/!,)+!H*I+!KLM!'(+/&72F!&/8!VF7(+!*/2,'!
,F!7*/!B2,)F*,!(F/'28+7&,2F/!FV!,)+27!.&72&6G+!(F','@"!H*I+J'!(F&GEV27+8!DFB+7!DG&/,'!&7+!'F5+!FV!,)+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
<!SF,+!,)&,!&DD7Fc25&,+GC!F/+E,)278!FV!,)+!(F&G!9+/+7&,2F/!')FB/!2/!3:;=!2'!+cDF7,+8!,F!/+29)6F72/9!*,2G2,C!'+7.2(+!,+772,F72+'!

7&,)+7!,)&/!6+2/9!*'+8!,F!5++,!H*I+!U/+79CJ'!FB/!GF&8!7+[*27+5+/,'@!
"!%*',E7*/!8+'29/&,2F/'!&7+!'+,!6C!PF72aF/'!U/+79C0!,)+!8+.+GFD+7'!FV!,)+!S&,2F/&G!H&,&6&'+!*'+8!6C!,)+!U/4F5D&''!5F8+G@!

O)+C!&7+!6&'+8!F/!PF72aF/'J!F6'+7.&,2F/'!V7F5!UM-J'!4F/,2/*F*'!U52''2F/'!%F/2,F72/9!X4U%1Z!8&,&!&'!B+GG!&'!8&,&!V7F5!
U/+79C!K/VF75&,2F/!-852/2',7&,2F/!XUK-Z!TF75!=3<@!K/!'+,,2/9!,)+!5*',E7*/!8+'29/&,2F/'0!PF72aF/'!&''*5+'!,)&,!(F&G!
9+/+7&,F7'!B2GG!7+,27+!&!(F&G!&''+,!7&,)+7!,)&/!7*//2/9!2,!*/8+7!)29)!',7+''!X+@9@!8&2GC!')*,E8FB/Z!'2,*&,2F/'!VF7!&/C!D+72F8!FV!
,25+@!
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!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! >!!

5F7+!+cD+/'2.+!7+'F*7(+'!,F!FD+7&,+!2/!6F,)!'(+/&72F'@!R2,)!,)+!5*',E7*/!8+'29/&,2F/'!&DDG2+80!,)+!
H*I+!KLM!'(+/&72F!&G,+7/&,+'!6+,B++/!25DF7,2/9!&/8!+cDF7,2/9!+/+79C!&'!2,!'++I'!,F!V2/8!&!*'+!VF7!,)+!
(F',GC!5*',E7*/!(F&G!9+/+7&,2F/!,)&,!)&'!6++/!VF7(+8!2/,F!,)+!+G+(,72(!9728@!K/!(F/,7&',0!(F&G!9+/+7&,2F/!
V&GG'!&,!,)+!6+92//2/9!FV!,)+!&/&GC'2'!D+72F8!2/!,)+!4G+&/!U/+79C!'(+/&72F!B)+/!,)+!5*',E7*/!8+'29/&,2F/'!
&7+!7+5F.+8@!

2*03#.&G?&I"6.).6&0.+.#($*"+&*+&$%.&').(+&/+.#01&-;.+(#*"Y&DQ>O&(+6&DQGG&

!

!

T29*7+!"!')FB'!,)+!,F,&G!D7F8*(,2F/!(F',!&''F(2&,+8!B2,)!+&()!'(+/&72F!F.+7!,)+!(F*7'+!FV!,)+!&/&GC'2'!
D+72F8@!O)+!4G+&/!U/+79C!'(+/&72F!2'!(F/'28+7&6GC!G+''!+cD+/'2.+!V7F5!&/!FD+7&,2F/&G!D+7'D+(,2.+!,)&/!
,)+!H*I+!KLM!'(+/&72F!VF7!,BF!D725&7C!7+&'F/'@!T27',0!B+!/F,+!&/!255+82&,+!(F',!8+(G2/+!2/!,)+!V27',!C+&7!
FV!,)+!&/&GC'2'!D+72F8!8*+!,F!,)+!7+5F.&G!FV!,)+!5*',E7*/!8+'29/&,2F/'0!&'!8+'(726+8!&6F.+@!M7F8*(,2F/!
(F','!255+82&,+GC!87FD!6C!3#!D+7(+/,!B)+/!*/+(F/F52(!(F&G!(&D&(2,C!2'!/F!GF/9+7!VF7(+8!,F!9+/+7&,+@!K/!
,)+!&6'+/(+!FV!,)2'!(F&GEV27+8!+/+79C0!U/4F5D&''!'*6',2,*,+'!/FE!&/8!GFBE!.&72&6G+!(F',!+/+79C!V7F5!
F,)+7!'F*7(+'@!
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!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! ?!!

2*03#.&H?&B3P.&/+.#01&$"$()&5#"63;$*"+&;"-$&91&1.(#&91&-;.+(#*"&

!

T7F5!&!7+G2&62G2,C!D+7'D+(,2.+0!H*I+!U/+79C!5++,'!2,'!)F*7GC!8+5&/8!7+[*27+5+/,'!2/!&GG!5F8+G+8!8&C'!
&/8!)F*7'!8*72/9!,)+!&/&GC'2'!D+72F8@!O)+!4G+&/!U/+79C!1(+/&72F!5&2/,&2/'!,)+!7+[*27+8!;$!D+7(+/,!
7+'+7.+!5&792/!&/8!U/4F5D&''!D7Fb+(,'!/F!GF''EFVEGF&8!)F*7'!&/8!'++'!a+7F!)F*7'!B2,)!*/'+7.+8!
+/+79C0!+.+/!B2,)!,)+!2/(7+&'+8!+G+(,72(!8+5&/8!&''F(2&,+8!B2,)!,)+!&882,2F/!FV!/+B!+G+(,72(!.+)2(G+'!
*/8+7!Uc+(*,2.+!Q78+7!S*56+7!#:@!

T29*7+!$!&/8!T29*7+!>0!6+GFB0!')FB!+/+79C!9+/+7&,2F/!F/!W&/*&7C!<0!3:3#j&!7+D7+'+/,&,2.+!B2/,+7!D+&I!
8&CjVF7!,)+!H*I+!KLM!&/8!4G+&/!U/+79C!'(+/&72F'@!_F,)!'(+/&72F'!7+GC!F/!/*(G+&7!9+/+7&,2F/!&/8!'F5+!
G+.+G!FV!+/+79C!25DF7,'!,F!5++,!8+5&/8!2/!D+&I!)F*7'!&/8!,)+/!+cDF7,!+/+79C!8*72/9!,)+!5288&C!
,7F*9)@!O)+!H*I+!U/+79C!'(+/&72F!82'D&,()+'!5*',E7*/!(F&G!*/2,'!,)7F*9)F*,!,)+!8&C0!&/8!*'+'!&!52c!FV!
/&,*7&G!9&'EV27+80!)C87F+G+(,72(0!&/8!'F5+!'FG&7!9+/+7&,2F/!,F!5++,!,)+!)F*7GC!D+&I'@!O)+!5F8+',!
&5F*/,'!FV!6&,,+7C!',F7&9+!(&D&(2,C!&7+!()&79+8!2/!,)+!+&7GC!5F7/2/9!&/8!5288&C!)F*7'@!4F/.+7'+GC0!,)+!
4G+&/!U/+79C!1(+/&72F!*'+'!.+7C!G2,,G+!(F&G0!G+''!/&,*7&G!9&'EV27+8!9+/+7&,2F/0!&/8!7+G2+'!F/!&!97+&,+7!52c!
FV!7+'F*7(+'@!_&,,+7C!(&D&(2,C!2'!()&79+8!.2&!'FG&7!9+/+7&,2F/!8*72/9!6F,)!&/!+c,+/8+8!5F7/2/9!D+72F8!
&/8!,)+!5288&C!,7F*9)0!B)2()!&GGFB'!6&,,+72+'!,F!82'()&79+!8*72/9!+.+/2/9!)F*7'!,F!)+GD!5++,!,)+!
+.+/2/9!D+&I@!H*I+!U/+79CJ'!)F*7GC!GF&8!7+[*27+5+/,'!&7+!')FB/!6C!,)+!'FG28!G2/+@!O)+!&7+&!6+,B++/!
,)+!8&')+8!G2/+!&/8!,)+!'FG28!G2/+!2/!,)+!,BF!T29*7+'!7+D7+'+/,'!,)+!,25+!2/!B)2()!6&,,+7C!7+'F*7(+'!&7+!
6+2/9!()&79+80!B)+,)+7!6C!'FG&7!7+'F*7(+'!B2,)2/!H*I+J'!'+7.2(+!,+772,F7C!F7!.2&!25DF7,+8!+/+79C@!O)+!
&7+&!6+,B++/!,)+!'FG28!G2/+!&/8!,)+!8F,,+8!G2/+!7+D7+'+/,'!+/+79C!+cDF7,'@!
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!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! #!!

2*03#.&M?&8(K5).&X*+$.#&5.(P&0.+.#($*"+&91&73.)&$15.Y&[(+3(#1&GY&DQD\Y&B3P.&@A4&-;.+(#*"&

!

2*03#.&]?&8(K5).&X*+$.#&5.(P&0.+.#($*"+&91&73.)&$15.Y&[(+3(#1&GY&DQD\Y&').(+&/+.#01&-;.+(#*"&

!

T2/&GGC0!&'!+cD+(,+8!6&'+8!F/!,)+!'*6',&/,2&G!82VV+7+/(+!2/!(&76F/EV7++!(&D&(2,C!&/8!9+/+7&,2F/!6+,B++/!
,)+!,BF!'(+/&72F'0!,)+!4Q3!+52''2F/'!2/!,)+!4G+&/!U/+79C!'(+/&72F!&7+!B+GG!6+GFB!,)F'+!2/!,)+!H*I+!KLM!
'(+/&72F@!O)+!7+5F.&G!FV!,)+!5*',E7*/!(F&G!8+'29/&,2F/'!255+82&,+GC!G+&8'!,F!&!7+8*(,2F/!2/!4Q3!
+52''2F/'!FV!&G5F',!;?!52GG2F/!,F/'!2/!3:;=@!O)F*9)!6F,)!'(+/&72F'!'++!F.+7&GG!+52''2F/'!8+(G2/+0!,)+!
9&D!6+,B++/!,)+!,BF!B28+/'!6C!,)+!+/8!FV!,)+!D+72F80!B)+/!,)+!H*I+!KLM!'(+/&72F!(F/,2/*+'!,F!+52,!



!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! =!!

&G5F',!$:!52GG2F/!,F/'!FV!4Q3!B)2G+!,)+!4G+&/!U/+79C!'(+/&72F!+52,'!b*',!*/8+7!<:!52GG2F/!,F/'@!T29*7+!?!
8+D2(,'!,)2'!B28+/2/9!9&D0!B2,)!6F,)!'(+/&72F'!&((F*/,2/9!VF7!+52''2F/'!&''F(2&,+8!B2,)!+/+79C!25DF7,'@!
-9&2/0!,)+'+!.FG*5+'!B2GG!82VV+7!V7F5!,)F'+!7+DF7,+8!6C!H*I+!U/+79C!2/!T29*7+!-E<!FV!+&()!FV!2,'!KLM'!
92.+/!,)+!FD+7&,2F/&G!82VV+7+/(+'!6+,B++/!9+/+7&,F7'!,)&,!+c2',!6+,B++/!,)+!4F5D&/CJ'!5F8+G+8!
'(+/&72F!&/8!,)+!1C/&D'+!H*I+!KLM!'(+/&72F@!

2*03#.&T?&B3P.&/+.#01&'<D&.K*--*"+-&91&1.(#&91&-;.+(#*"&

!

1C/&D'+!&G'F!+c&52/+8!&/!-((+G+7&,+8!4F&G!L+,27+5+/,!'(+/&72F!2/!F78+7!,F!+c&52/+!,)+!B&C'!2/!B)2()!
&8.&/(2/9!(+7,&2/!(F&G!*/2,!7+,27+5+/,'!()&/9+'!'C',+5!+52''2F/'!&/8!(F','@!O)2'!'(+/&72F!&((+G+7&,+'!
H*I+J'!7+,27+5+/,!FV!,)+!LFc6F7F!N/2,'!<!&/8!"!,F!H+(+56+7!3:<:!&/8!,)+!7+,27+5+/,!FV!%&7')&GG!N/2,'!
;!&/8!3!,F!H+(+56+7!3:<3@!-'!')FB/!2/!T29*7+!#0!,)+!U/4F5D&''!5F8+G!()FF'+'!,F!5&I+!*D!VF7!,)+!
7+,27+8!(F&G!(&D&(2,C!,)7F*9)!(&D&(2,C!D*7()&'+'!V7F5!'*77F*/82/9!',&,+'@!

2*03#.&\?&B3P.&/+.#01&K"6.).6&+(K.5)($.&;(5(;*$1&X*$%&:;;.).#($.6&'"()&A.$*#.K.+$Y&DQ>O&(+6&DQGG&

!
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!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! ;:!!

M7F8*(,2F/!(F','!&7+!+c,7+5+GC!'252G&7!6+,B++/!,)+!4G+&/!U/+79C!&/8!-((+G+7&,+8!4F&G!L+,27+5+/,!
'(+/&72F'0!&'!')FB/!2/!T29*7+!=@!4F','!87FD!'G29),GC!2/!,)+!-((+G+7&,+8!4F&G!L+,27+5+/,!'(+/&72F!2/!3:<:!
&'!,)+!LFc6F7F!<!&/8!"!&/8!%&7')&GG!;!&/8!3!7+,27+5+/,'!5F.+!VF7B&78!2/!,25+!(F5D&7+8!,F!,)+!F,)+7!
'(+/&72F'@!U/+79C!25DF7,'!2/(7+&'+!'G29),GC!2/!,)+!-((+G+7&,+8!4F&G!L+,27+5+/,!'(+/&72F!&'!&!7+DG&(+5+/,!
VF7!,)+!9+/+7&,2F/!V7F5!,)+'+!7+,272/9!*/2,'@!

2*03#.&O?&B3P.&/+.#01&5#"63;$*"+&;"-$&91&1.(#&91&-;.+(#*"&

!

R+!'++!&!(F5D&7&6G+!8+(7+&'+!2/!+52''2F/'!&V,+7!3:<:!2/!,)+!-((+G+7&,+8!4F&G!L+,27+5+/,!'(+/&72F0!&'!
')FB/!2/!T29*7+!;:@!

2*03#.&>Q?&B3P.&/+.#01&'<D&.K*--*"+-&91&1.(#&91&-;.+(#*"&

!!

O)+!VFGGFB2/9!'+(,2F/'!+c&52/+!,)+!25D&(,'!,F!)*5&/!)+&G,)0!(*',F5+7!7&,+'!&/8!62GG'0!&/8!',&,+!\HM!
&/8!bF6'!FV!,)+!4G+&/!U/+79C!'(+/&72F!&'!(F5D&7+8!,F!,)+!H*I+!KLM!'(+/&72F@!_+(&*'+!,)+!4G+&/!U/+79C!
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!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! ;;!!

&/8!-((+G+7&,+8!4F&G!L+,27+5+/,!'(+/&72F'!B+7+!'F!'252G&70!B+!G252,+8!F*7!&/&GC'2'!,F!,)+!82VV+7+/(+'!
6+,B++/!,)+!H*I+!KLM!&/8!4G+&/!U/+79C!'(+/&72F'!F/GC@!

G?D?! J.()$%&@K5(;$-&

1C/&D'+!*'+8!,)+!4QE_+/+V2,'!L2'I!-''+''5+/,!X4Q_L-Z!,FFG!,F!&''+''!,)+!&.F28+8!)+&G,)!25D&(,'!2/!
6F,)!SF7,)!4&7FG2/&!&/8!1F*,)!4&7FG2/&!8*+!'FG+GC!,F!,)+!()&/9+!2/!+52''2F/'!&''F(2&,+8!B2,)!F*7!
5F8+G+8!4G+&/!U/+79C!'(+/&72F@!H+.+GFD+8!VF7!,)+!N@1@!U/.27F/5+/,&G!M7F,+(,2F/!-9+/(C!XUM-Z!1,&,+!
&/8!gF(&G!U/+79C!&/8!U/.27F/5+/,!M7F97&50!4Q_L-!*,2G2a+'!&!7+8*(+8!VF75!&27![*&G2,C!5F8+G!,F!
5+&'*7+!,)+!25D&(,'!FV!+52''2F/!()&/9+!F/!&27![*&G2,C!&/8!,7&/'G&,+'!,)+5!2/,F!)+&G,)!&/8!5F/+,&7C!
+VV+(,'@!TF7!,)2'!&/&GC'2'0!1C/&D'+!*'+8!5F8+G+8!+52''2F/'!X1Q30!SQk0!l!M%3@$Z!V7F5!,)+!H*I+!KLM!
'(+/&72F!&'!&!6&'+G2/+!&/8!(F5D&7+8!,)+5!,F!5F8+G+8!+52''2F/'!V7F5!,)+!4G+&/!U/+79C!'(+/&72F@!O)+!
)+&G,)!&/8!5F/+,&7C!6+/+V2,'!8+'(726+8!6+GFB!&7+!,)F'+!&.F28+8!6C!,)+!4G+&/!U/+79C!'(+/&72F@!!

4Q_L-!(&/!+',25&,+!&!/*56+7!FV!8+,&2G+8!)+&G,)!25D&(,'0!2/(G*82/9!&8*G,!5F7,&G2,C0!2/V&/,!5F7,&G2,C0!
/F/EV&,&G!)+&7,!&,,&(I'0!7+'D27&,F7C!)F'D2,&G!&852''2F/'0!(&782F.&'(*G&7E7+G&,+8!)F'D2,&G!&852''2F/'0!
&(*,+!67F/()2,2'0!*DD+7!7+'D27&,F7C!'C5D,F5'0!GFB+7!7+'D27&,F7C!'C5D,F5'0!&',)5&!+c&(+76&,2F/'0!
&',)5&!+5+79+/(C!7FF5!.2'2,'0!52/F7!7+',72(,+8!&(,2.2,C!8&C'0!&/8!BF7I!GF''!8&C'!8*+!,F!2GG/+''@!-!'*6'+,!
FV!,)F'+!'D+(2V2(!)+&G,)!25D&(,'!2'!')FB/!2/!O&6G+!;0!B2,)!,)+!/*56+7'!2/!,)+!,&6G+!7+D7+'+/,2/9!,)+!
/*56+7!FV!)F'D2,&G!.2'2,'!&/8!BF7I!GF''!8&C'!,)&,!(F*G8!6+!&.F28+8!*/8+7!,)+!4G+&/!U/+79C!'(+/&72F@!

=(9).&>?&:U"*6.6&%.()$%&*K5(;$-&"7&$%.&').(+&/+.#01&-;.+(#*"&

!
!
K/!3:3:!,)+!82VV+7+/(+!2/!H*I+!U/+79CJ'!+G+(,72(!'C',+5!82'D&,()!2/!,)+!4G+&/!U/+79C!'(+/&72F!&.F28'!
&DD7Fc25&,+GC!'2c!7+'D27&,F7CE7+G&,+8!)F'D2,&G!&852,'0!'+.+/!(&782F.&'(*G&7E7+G&,+8!)F'D2,&G!&852,'0!&/8!
;;!&',)5&E7+G&,+8!+5+79+/(C!7FF5!.2'2,'!2/!SF7,)!&/8!1F*,)!4&7FG2/&!(F5D&7+8!,F!,)+!H*I+!KLM!
'(+/&72F@!SF,&6GC0!4Q_L-!D7Fb+(,'!'252G&7!&.F28+8!)+&G,)!+VV+(,'!&,!,)+!+/8!FV!,)+!5F8+G2/9!D+72F8!
X3:<<Z!(F5D&7+8!,F!3:3:@!O)2'!2'!G&79+GC!8*+!,F!,)+!7+5F.&G!FV!(F&G!5*',E7*/!8+'29/&,2F/'!2/!,)+!4G+&/!
U/+79C!'(+/&72F0!B)2()!G+&8'!,F!&/!255+82&,+!8+(7+&'+!2/!+52''2F/'!FV!&27!DFGG*,&/,'!&'!(F&G!9+/+7&,2F/!
87FD'@!O)+!H*I+!KLM!'(+/&72F!I++D'!*/+(F/F52(!(F&G!*/2,'!F/G2/+!&/80!B)+/!/F,!VF7(+8!,F!9+/+7&,+0!,)+!
4G+&/!U/+79C!'(+/&72F!*,2G2a+'!GFBEDFGG*,&/,!/*(G+&7!&/8!7+/+B&6G+!7+'F*7(+'!,F!9+/+7&,+!2/!,)+!DG&(+!FV!
(F&G@!O)*'0!,)+7+!2'!&!'2a+&6G+!82VV+7+/(+!2/!+52''2F/'!6+,B++/!,)+!,BF!'(+/&72F'!V7F5!,)+!6+92//2/9!FV!
,)+!D+72F8@!O)+!H*I+!KLM!'(+/&72F!'GFBGC!7&5D'!8FB/!2,'!7+G2&/(+!F/!(F&GEV27+8!9+/+7&,2F/!F.+7!,)+!
(F*7'+!FV!,)+!&/&GC'2'!D+72F80!(&*'2/9!,)+!9&D!2/!+52''2F/'!&.F28+8!)+&G,)!25D&(,'!,F!/&77FB!F.+7!,25+@!

Year
Hospital 
Admits, 

Respiratory

Hospital 
Admits, 

Respiratory 
Direct

Hospital 
Admits, 
Asthma

Hospital 
Admits, Lung 

Disease

Hospital 
Admits, 
Cardio

Emergency 
Room Visits, 

Asthma

Work Loss 
Days

2020 6.0 4.3 0.5 1.2 7.1 10.8 2,398
2025 5.9 4.3 0.5 1.2 7.0 10.7 2,372
2030 4.9 3.5 0.4 1.0 5.8 8.9 1,966
2033 4.8 3.4 0.4 0.9 5.6 8.6 1,911



!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! ;3!!

K/!&882,2F/!,F!D)C'2(&G!)+&G,)!+VV+(,'!&/8!,)+!(F','!FV!&''F(2&,+8!5+82(&G!,7+&,5+/,0!2GG/+''+'!7+G&,+8!,F!
&27!DFGG*,2F/!25DF'+!F,)+7!(F','!F/!'F(2+,C0!B)2()!2/(G*8+!GF',!D7F8*(,2.2,C!&/8!B&9+'!2V!&!D+7'F/!52''+'!
BF7I!F7!'()FFG!&/8!7+',72(,2F/'!F/!F*,8FF7!&(,2.2,C!B)+/!&27![*&G2,C!2'!DFF7@!O&6G+!3!')FB'!GFB!&/8!)29)!
+',25&,+'!FV!,)+!5F/+,2a+8!.&G*+!FV!,)+'+!,F,&G!)+&G,)!6+/+V2,'@!O)+'+!/*56+7'!DG&(+!&/!+(F/F52(!.&G*+!
F/!&GG!FV!,)+!&.F28+8!)+&G,)!25D&(,'!5F8+G+8!2/!4Q_L-0!DG*'!,)+!.&G*+!FV!52/F7!7+',72(,+8!&(,2.2,C!8&C'!
&/8!BF7I!GF''!8&C'@!

=(9).&D?&I"+.$(#1&9.+.7*$-&"7&())&(U"*6.6&%.()$%&*K5(;$-&3+6.#&$%.&').(+&/+.#01&-;.+(#*"&

!
!
O)+!&.F28+8!)+&G,)!25D&(,'!&/8!5F/+,&7C!6+/+V2,'!&''F(2&,+8!B2,)!,)+!+52''2F/'!7+8*(,2F/'!2/!,)+!
4G+&/!U/+79C!'(+/&72F!.&7C!6C!(F*/,C0!B2,)!,)+!G&79+',!25D&(,'!'++/!2/!,)+!5F',!DFD*GF*'!(F*/,2+'!2/!
SF7,)!&/8!1F*,)!4&7FG2/&@!T29*7+!;;!')FB'!,)+!82',726*,2F/!FV!,)+!5F/+,2a+8!,F,&G!)+&G,)!6+/+V2,'!&(7F''!
SF7,)!&/8!1F*,)!4&7FG2/&!2/!3:3#@!-'!F/+!529),!2/,*2,0!97+&,+7!6+/+V2,'!&7+!7+&G2a+8!2/!,)F'+!(F*/,2+'!
B2,)!G&79+7!DFD*G&,2F/'0!B)+7+!&!G&79+7!/*56+7!FV!D+FDG+!&7+!&VV+(,+8!6C!,)+!GF(&G!&27![*&G2,C@!

2*03#.&>>?&="$()&%.()$%Z#.)($.6&K"+.$(#1&9.+.7*$-&^_&%*0%&.-$*K($.`&"7&$%.&').(+&/+.#01&-;.+(#*"&91&;"3+$1Y&DQD\&

!

Year
Total Health 
Benefits, Low

Total Health 
Benefits, High

2020 $196,778,415 $444,771,642
2025 $194,592,175 $439,830,666
2030 $161,291,821 $364,570,301
2033 $156,736,570 $354,274,856



!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! ;<!!

G?G?! A($.&(+6&L*))&@K5(;$-&

L+.+/*+!7+[*27+5+/,'!&7+!GFB+7!*/8+7!,)+!4G+&/!U/+79C!'(+/&72F!,)&/!2/!,)+!KLM!'(+/&72F0!8*+!D725&72GC!
,F!,)+!GFB+7!D7F8*(,2F/!(F',!&''F(2&,+8!B2,)!,)+!FD+7&,2F/!FV!H*I+J'!DFB+7!DG&/,'@!4&D2,&G!+cD+/82,*7+'!
2/!,)+!KLM!'(+/&72F!&7+!GFB+7!,)&/!2/!,)+!4G+&/!U/+79C!'(+/&72F0!&'!,)+C!7+D7+'+/,!F/GC!,)+!(F',!FV!
7+/+B&6G+!D7F(*7+5+/,!*D!,F!,)+!G+.+G'!'D+(2V2+8!6C!S4!PF*'+!_2GG!$#=0!&GF/9!B2,)!SF7,)!4&7FG2/&J'!
DF7,2F/!FV!/+B0!eFD,252a+8f!(F562/+8E(C(G+!&/8!(F56*',2F/!,*762/+!*/2,'!&88+8!6C!H*I+!U/+79C!DF',E
3:3$@!O)+!4G+&/!U/+79C!'(+/&72F!(F/,&2/'!&882,2F/&G!7+.+/*+!7+[*27+5+/,'!&''F(2&,+8!B2,)!(&D2,&G!
'D+/82/9!F/!7+/+B&6G+!7+'F*7(+'!F.+7E&/8E&6F.+!P_!$#=!G+.+G'!&/8!&852/2',7&,2F/!(F','!&''F(2&,+8!
B2,)!2/(7+5+/,&G!+/+79C!+VV2(2+/(C0!6*,!,)+!V*+G!&/8!FD+7&,2F/'!&/8!5&2/,+/&/(+!XQl%Z!'&.2/9'!V7F5!
,)+!FD+7&,2F/!FV!GFBE!&/8!/FE.&72&6G+!(F',!7+'F*7(+'!GFB+7'!,)+!,F,&G!7+.+/*+!7+[*27+5+/,@!O)+'+!
/*56+7'!8F!/F,!2/(G*8+!'D+/82/9!F/!,7&/'52''2F/!&/8!82',726*,2F/@!O)F'+!7+.+/*+!7+[*27+5+/,'!&7+!
')FB/!2/!T29*7+!;3@!

2*03#.&>D?&A.U.+3.&#.a3*#.K.+$&"7&$%.&B3P.&@A4&(+6&').(+&/+.#01&-;.+(#*"-Y&!"#$%&'(#")*+(&

!

SF,+!,)&,!H*I+!U/+79CJ'!(&D2,&G!(F',!&''*5D,2F/'!B+7+!*'+8!VF7!,)+!7+'F*7(+'!2/!,)+!KLM!'(+/&72F@!
1C/&D'+!*'+8!(&D2,&G!(F','!VF7!',&/8&GF/+!'FG&7!&/8!6&,,+7C!',F7&9+0!B2/80!&/8!D&27+8!'FG&7!&/8!6&,,+7C!
V7F5!SLUg!&/8!g&a&78@!H*I+J'!(&D2,&G!(F',!+',25&,+!VF7!'FG&7!(&D&(2,C!V7F5!3:;=!,F!3:<<!2'!GFB+7!,)&/!
,)+!1C/&D'+!&''*5D,2F/0!&/8!,)+!'FG&7!(F',!(F5DF/+/,!FV!,)+!(&D2,&G!'D+/82/9!7+.+/*+!7+[*27+5+/,!2'!&!
(F/'+7.&,2.+!F/+@!

L&,+D&C+7'!2/!SF7,)!4&7FG2/&!'&.+!5F/+C!*/8+7!,)+!4G+&/!U/+79C!'(+/&72F@!1C/&D'+!(&G(*G&,+8!,)+!
+',25&,+8!()&/9+!2/!,)+!7&,+!(F5DF/+/,'!&''F(2&,+8!B2,)!(&D2,&G!'D+/82/9!&/8!D7F8*(,2F/!(F','@!O)+'+!
.&G*+'!B+7+!,&I+/!V7F5!U/4F5D&''!&/8!B+7+!&GGF(&,+8!,F!SF7,)!4&7FG2/&!6&'+8!F/!,)+!D+7(+/,&9+!FV!
H*I+!+/+79C!'&G+'!F((*772/9!2/!,)+!',&,+!2/!3:;?!&((F782/9!,F!UK-!8&,&@!K/!,)+!4G+&/!U/+79C!'(+/&72F0!,)+!
2/(7+&'+8!'D+/82/9!F/!+/+79C!+VV2(2+/(C!D7F97&5'!B&'!&88+8!,F!,)2'!.&G*+@!OF,&G!(F','!B+7+!,)+/!
82.28+8!6C!H*I+J'!+/+79C!'&G+'!,F!&GG!(*',F5+7!(G&''+'!,F!&772.+!&,!&/!&.+7&9+!7+,&2G!7&,+!25D&(,!2/!+&()!
'(+/&72F!,)&,!2'!&''F(2&,+8!B2,)!(&D2,&G!(F',0!D7F8*(,2F/!(F',0!&/8!2/(7+5+/,&G!+/+79C!+VV2(2+/(C!

!"
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!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! ;"!!

'D+/82/9@$!R+!VF*/8!,)&,!VF7!&/C!92.+/!C+&7!8*72/9!,)+!&/&GC'2'!D+72F80!7&,+D&C+7'!(&/!+cD+(,!,F!'&.+!
&/CB)+7+!V7F5!&!52/25*5!FV!@3"!(+/,'hIR)!,F!&!5&c25*5!FV!@"#!(+/,'hIR)0!&'!')FB/!2/!T29*7+!;<0!
B)2()!,7&/'G&,+'!,F!&!'&.2/9'!FV!"!,F!=!D+7(+/,!F.+7!,)+!',*8C!D+72F8@!

2*03#.&>G?&/-$*K($.6&(U.#(0.&#.$(*)&#($.&*K5(;$&"7&$%.&B3P.&@A4&(+6&').(+&/+.#01&-;.+(#*"-&

&
!

K/!F78+7!,F!+',25&,+!,)+!,F,&G!()&/9+!2/!7+'28+/,2&G!(*',F5+7'J!+G+(,72(2,C!62GG'!*/8+7!,)+!4G+&/!U/+79C!
'(+/&72F0!,)+!&.+7&9+!7+,&2G!7&,+!B&'!5*G,2DG2+8!6C!&/!&''*5+8!+/+79C!(F/'*5D,2F/!6C!7+'28+/,2&G!
(*',F5+7'!FV!;0:::!IR)!D+7!5F/,)0!F7!;30:::!IR)!D+7!C+&7@!O)2'!B&'!&''*5+8!,F!7+D7+'+/,!,)+!
(F5DF/+/,!FV!7+'28+/,2&G!7&,+'!&''F(2&,+8!B2,)!(&D2,&G0!V*+G0!.&72&6G+!Ql%0!&/8!2/(7+5+/,&G!+/+79C!
+VV2(2+/(C!'D+/82/9!X2/!,)+!4G+&/!U/+79C!'(+/&72FZ@!4F','!&''F(2&,+8!B2,)!O7&/'52''2F/0!H2',726*,2F/0!&/8!
4*',F5+7!4)&79+'!B+7+!,&I+/!V7F5!'G28+'!33!&/8!3<!FV!,)+!D7+'+/,&,2F/!+/,2,G+8!"#$%&!'($#)*+(,-!G3H)*<!
I%*)*%1!J+A$(-%$3<%3$.!K!8.03)(%#$1!')*L(%.!D7+'+/,+8!6C!,)+!SF7,)!4&7FG2/&!N,2G2,2+'!4F552''2F/!2/!
Q(,F6+7!3:;#@>!-!'2/9G+!B+29),+8!&.+7&9+!FV!,)+!'*5!FV!,)+'+!(F','!VF7!HU4!&/8!HUM!B&'!(&G(*G&,+8!
6&'+8!F/!,)+!/*56+7!FV!7+'28+/,2&G!(*',F5+7'!2/!+&()!',&,+0!&/8!B&'!&88+8!,F!,)+!(&D2,&GhD7F8*(,2F/!
(F',!(F5DF/+/,@!

O)+!GFB+7!D7F8*(,2F/!(F','!XV*+G!&/8!.&72&6G+!Ql%Z!2/!,)+!4G+&/!U/+79C!'(+/&72F!G+&8!,F!255+82&,+!
'&.2/9'!2/!(*',F5+7!+G+(,72(2,C!7&,+'!(F5D&7+8!,F!,)+!H*I+!KLM!'(+/&72F@!N/8+7!,)+!4G+&/!U/+79C!
'(+/&72F0!SF7,)!4&7FG2/&!(F/'*5+7'!&G'F!*'+!G+''!+G+(,72(2,C!*/8+7!,)+!U/)&/(+8!U/+79C!UVV2(2+/(C!
D7F97&5@!gFB+7!+G+(,72(2,C!*'+0?!(F*DG+8!B2,)!,)+!8+(7+&'+!2/!7&,+'0!(&*'+'!7+'28+/,2&G!(F/'*5+7'!2/!,)+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$!TF7!5F7+!2/VF75&,2F/!F/!,)+!7&,+!&/8!62GG!25D&(,!(&G(*G&,2F/!5+,)F8FGF9C0!'++!-DD+/82c!-@!
>!O)2'!D7+'+/,&,2F/!2'!&.&2G&6G+!&,d!),,D'dhhBBB@/(*(@/+,h8F(*5+/,'hF.+7.2+B@D8V!
?!-//*&G!+G+(,72(2,C!*'+!B&'!(&G(*G&,+8!6C!82.282/9!H*I+!U/+79CJ'!VF7+(&',+8!+/+79C!'&G+'!6C!,)+!VF7+(&',+8!(*',F5+7!(F*/,@!
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!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! ;$!!

',&,+!'++!,)+27!&.+7&9+!&//*&G!+G+(,72(2,C!(F','!8+(G2/+!6C!Y3?]Y$#!D+7!C+&70!F7!&DD7Fc25&,+GC!3@$!,F!$@$!
D+7(+/,0!8+D+/82/9!F/!,)+!C+&7@!O)2'!'&.2/9'!2'!')FB/!2/!T29*7+!;"@!

2*03#.&>H?&/-$*K($.6&#.-*6.+$*()&9*))&*K5(;$&"7&$%.&B3P.&@A4&(+6&').(+&/+.#01&-;.+(#*"-&

! !!

G?H?! /;"+"K*;&@K5(;$-&

1C/&D'+!*'+8!,)+!K%Mg-S!5F8+G!,F!+.&G*&,+!,)+!25D&(,'!FV!,)+!4G+&/!U/+79C!'(+/&72F!F/!+5DGFC5+/,0!
2/(F5+0!&/8!\7F''!HF5+',2(!M7F8*(,!X\HMZ!2/!SF7,)!4&7FG2/&@!K%Mg-S!2'!&/!2/8*',7CE',&/8&78!5F8+G!
,)&,!(&/!6+!*'+8!,F!+.&G*&,+!,)+!25D&(,'!FV!()&/9+'!2/!827+(,!'D+/82/9!D&,,+7/'!F/!&!',&,+J'!+(F/F5C@!
TF7!,)2'!&/&GC'2'0!SF7,)!4&7FG2/&E'D+(2V2(!'D+/82/9!25D&(,'!B+7+!8+,+752/+8!6C!&GGF(&,2/9!H*I+!(F','!
&/8!'D+/82/9!6&'+8!F/!SF7,)!4&7FG2/&J'!D7FDF7,2F/!FV!'C',+5EB28+!+/+79C!'&G+'@!K%Mg-SJ'!V7&5+BF7I!
+/&6G+'!*'!,F!&''+''!/F,!F/GC!25D&(,'!2/!827+(,GC!&VV+(,+8!2/8*',72+'0!6*,!&G'F!25D&(,'!F/!2/8*',72+'!,)&,!
'+7.+!&'!'*DDG2+7'!,F!827+(,GC!25D&(,+8!2/8*',72+'!F7!,)&,!'+7.+!+5DGFC++'!FV!827+(,GC!&/8!2/827+(,GC!
25D&(,+8!2/8*',72+'@!1C/&D'+!+.&G*&,+8!5&(7F+(F/F52(!25D&(,'!7+'*G,2/9!V7F5!()&/9+'!2/!827+(,!
'D+/82/9!F/!,)+!(F/',7*(,2F/!FV!+&()!9+/+7&,2F/!7+'F*7(+!,CD+0!,)+!FD+7&,2F/!FV!9+/+7&,2F/!7+'F*7(+'0!
&/8!,)+!2/',&GG&,2F/!FV!+/+79C!+VV2(2+/(C!5+&'*7+'@!R+!&G'F!&''+''+8!25D&(,'!&''F(2&,+8!B2,)!()&/9+'!2/!
82'DF'&6G+!2/(F5+!&5F/9!)F*'+)FG8'!&/8!6*'2/+''+'!V&(2/9!GFB+7!XF7!)29)+7Z!+/+79C!(F','!*/8+7!,)+!
4G+&/!U/+79C!'(+/&72F@!

T29*7+!;$!82'DG&C'!,)+!&.+7&9+!&//*&G!SF7,)!4&7FG2/&!+5DGFC5+/,!25D&(,'!FV!,)+!4G+&/!U/+79C!'(+/&72F!
7+G&,2.+!,F!,)+!H*I+!KLM!'(+/&72F!2/!+&()!FV!,)7++!V2.+EC+&7!D+72F8'!(F.+72/9!,)+!KLM!',*8C!,25+V7&5+@!
R+!V2/8!5F8+',!DF'2,2.+!/+,!DF'2,2.+!+5DGFC5+/,!25D&(,'!2/!+&()!D+72F80!&'!DF'2,2.+!25D&(,'!&''F(2&,+8!
B2,)!7+E'D+/82/9!FV!+/+79C!'&.2/9'!&/8!2/(7+&'+8!'D+/82/9!F/!+/+79C!+VV2(2+/(C!&/8!7+/+B&6G+!+/+79C!
7+'F*7(+'!F*,B+29)!/+9&,2.+!25D&(,'!&''F(2&,+8!B2,)!8+(7+&'+8!'D+/82/9!F/!(F&G!&/8!/&,*7&G!9&'!DFB+7!
DG&/,'@!Q.+7!,)+!V*GG!KLM!',*8C!D+72F80!F*7!7+'*G,'!2/82(&,+!&/!&.+7&9+!&//*&G!2/(7+&'+!2/!SF7,)!4&7FG2/&!
+5DGFC5+/,!FV!&DD7Fc25&,+GC!<0:::!V*GGE,25+!bF6'@!!
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!#""

!$""

!%""

!&""

!'("""

!'(#""

)*
*+

,-
.,

/0
1,

20
.10

34
50

*6
4,

-.3
70

*5
4*

2.
8#

"'
&!

9

:;< =-0,*.>*012?



!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! ;>!!

2*03#.&>M?&:U.#(0.&(++3()&.K5)"1K.+$&*K5(;$-&"7&').(+&/+.#01&-;.+(#*"&#.)($*U.&$"&B3P.&@A4&-;.+(#*"&

!

T29*7+!;>!D7+'+/,'!&!'252G&7!D2(,*7+!7+9&782/9!25D&(,'!F/!2/(F5+!FV!SF7,)!4&7FG2/&!7+'28+/,'@!Q*7!7+'*G,'!
2/82(&,+!,)&,!,)+!/+,!2/(7+&'+'!2/!+5DGFC5+/,!872.+!5F8+',!/+,!2/(7+&'+'!2/!,F,&G!2/(F5+@!Q.+7!,)+!
D+72F8!V7F5!3:;=!,)7F*9)!3:3<!B+!+',25&,+!/+,!2/(7+&'+'!2/!&.+7&9+!&//*&G!2/(F5+!FV!&DD7Fc25&,+GC!
Y;;:!52GG2F/@!

2*03#.&>]?&:U.#(0.&(++3()&*+;"K.&*K5(;$-&"7&').(+&/+.#01&-;.+(#*"&#.)($*U.&$"&B3P.&@A4&-;.+(#*"&

!



!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! ;?!!

T29*7+!;?!82'DG&C'!7+'*G,'!VF7!SF7,)!4&7FG2/&!',&,+!\HM@!K/!,)2'!(&'+0!B+!V2/8!'5&GG!/+,!/+9&,2.+!25D&(,'0!
&'!\HM!8+(7+&'+'!&''F(2&,+8!B2,)!7+8*(+8!'D+/82/9!F/!(F/',7*(,2F/!&/8!FD+7&,2F/!FV!VF''2G!V*+G!
7+'F*7(+'!F*,B+29)!2/(7+&'+'!872.+/!6C!97+&,+7!'D+/82/9!F/!7+/+B&6G+'0!+VV2(2+/(C0!&/8!,)+!B28+7!
+(F/F5C@!Q.+7!,)+!D+72F8!V7F5!3:;=!,)7F*9)!3:<<!B+!V2/8!&/!&.+7&9+!&//*&G!/+,!\HM!8+(7+&'+!FV!
&DD7Fc25&,+GC!Y;:!52GG2F/@!O)+!82'(7+D&/(C!6+,B++/!,)2'!V2/82/9!&/8!F*7!+5DGFC5+/,!7+'*G,'!7+VG+(,'!
,)+!V&(,!,)&,!7+/+B&6G+!7+'F*7(+!&/8!7+,&2G!2/8*',72+'!,+/8!,F!6+!5F7+!G&6F7E2/,+/'2.+!,)&/!VF''2G!V*+G!
2/8*',72+'@!!

2*03#.&>T?&:U.#(0.&(++3()&WB4&*K5(;$-&"7&').(+&/+.#01&-;.+(#*"&#.)($*U.&$"&B3P.&@A4&

!

R+!/F,+!,)&,!&GG!FV!,)+'+!5&(7F+(F/F52(!25D&(,'!&7+![*2,+!'5&GG!2/!,)+!(F/,+c,!FV!SF7,)!4&7FG2/&J'!
+(F/F5C@!TF7!+c&5DG+0!F*7!V2/82/9!FV!&/!&.+7&9+!&//*&G!+5DGFC5+/,!2/(7+&'+!FV!<0:::!&5F*/,'!,F!G+''!
,)&/!:@;!D+7(+/,!FV!,)+!,F,&G!/*56+7!FV!bF6'!2/!SF7,)!4&7FG2/&@#!1252G&7GC0!&/!&//*&G!\HM!25D&(,!FV!Y;:!
52GG2F/!&5F*/,'!,F!G+''!,)&/!:@:;!D+7(+/,!FV!SF7,)!4&7FG2/&J'!\HM@=!

OF!'*55&72a+0!1C/&D'+!D+7VF75+8!&!729F7F*'0!'(+/&72FE6&'+8!&/&GC'2'!,F!+.&G*&,+!&/!&G,+7/&,2.+!(G+&/!
+/+79C!V*,*7+!(F5D&7+8!,F!,)+!5F7+!,7&82,2F/&G!DF7,VFG2F!FV!VF''2GEV*+G+8!7+'F*7(+!&882,2F/'!2/(G*8+8!2/!
H*I+!U/+79CJ'!KLM'@!K/!(F/,7&',!,F!H*I+J'!D7+V+77+8!7+'F*7(+!DF7,VFG2F0!B+!VF*/8!,)&,!,)+!U/4F5D&''!
5F8+G!()FF'+'!,F!6*2G8!F*,!'FG&7!&/8!',F7&9+!7+'F*7(+'!,F!5++,!V*,*7+!(&D&(2,C!&/8!+/+79C!/++8'!B2,)!
a+7F!2/(7+5+/,&G!/&,*7&G!9&'EV27+8!*/2,!&882,2F/'!B)+/!&GGFB+8!,F!'+G+(,!,)+!5F',!(F',E+VV+(,2.+!V*,*7+!
7+'F*7(+!6*2G8@!4F&G!9+/+7&,2F/!8+(G2/+'!6+,B++/!,)+!H*I+!KLM!&/8!4G+&/!U/+79C!'(+/&72F'0!GFB+72/9!,)+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#!OF,&G!+5DGFC5+/,!2/!SF7,)!4&7FG2/&!2'!(*77+/,GC!&DD7Fc25&,+GC!"@$!52GG2F/@!1++!),,D'dhhBBB@6G'@9F.h/+B'@7+G+&'+h

G&*'@/7:@),5@!
=!3:;?!SF7,)!4&7FG2/&!\HM!B&'!&DD7Fc25&,+GC!Y$":!62GG2F/@!1++!),,D'dhhV7+8@',GF*2'V+8@F79h'+72+'hS4S\1M@!!



!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! ;#!!

+G+(,72(!'C',+5!D7F8*(,2F/!(F',!&/8!7+8*(2/9!4Q3!+52''2F/'!B)2G+!5&2/,&2/2/9!'C',+5!7+G2&62G2,C@!Q*7!
5F8+G2/9!')FB'!,)&,!7+/+B&6G+!7+'F*7(+'!&7+!(F5D&7&6GC!(F',E+VV+(,2.+!,F!/+B!/&,*7&G!9&'!VF7!SF7,)!
4&7FG2/&!7&,+D&C+7'!&/8!FVV+7!F,)+7!6+/+V2,'!,F!(F/'*5+7'!2/!,)+!',&,+0!2/(G*82/9!&!8+(7+&'+!2/!,)+!
/*56+7!FV!)F'D2,&G!.2'2,'!7+G&,+8!,F!DFF7!&27![*&G2,C0!+G+(,72(2,C!7&,+!&/8!62GG!'&.2/9'!VF7!(F/'*5+7'0!&/8!
2/(7+&'+8!+5DGFC5+/,@!



!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! ;=!!

:55.+6*V&:?!=/'J!@':E&:44/!B@N&

1C/&D'+!*'+8!U/4F5D&''!,F!5F8+G!7+'F*7(+!()F2(+!25D&(,'!2/!H*I+J'!'+7.2(+!,+772,F7C!2/!SF7,)!&/8!
1F*,)!4&7FG2/&@!H+.+GFD+8!6C!-/()F7!MFB+7!1FG*,2F/'0!U/4F5D&''!2'!&!'2/9G+0!V*GGC!2/,+97&,+8!DFB+7!
'C',+5!DG&,VF75!,)&,!D7F.28+'!&/!+/,+7D72'+!'FG*,2F/!VF7!*,2G2,CE'(&G+!9+/+7&,2F/!DG&//2/9!&/8!FD+7&,2F/'!
&/&GC'2'@!U/4F5D&''!2'!&/!FD,252a&,2F/!5F8+G!,)&,!(F.+7'!&GG!V&(+,'!FV!DFB+7!'C',+5!DG&//2/90!2/(G*82/9d!

•! 1)F7,E,+75!'()+8*G2/90!2/(G*82/9!8+,&2G+8!*/2,!(F552,5+/,!&/8!+(F/F52(!82'D&,()0!B2,)!
5F8+G2/9!FV!GF&8!')&D2/9!&/8!')2V,2/9!(&D&62G2,2+'i!

•! %28E,+75!+/+79C!6*89+,2/9!&/&GC'2'0!2/(G*82/9!5&2/,+/&/(+!'()+8*G2/9!&/8!72'I!&/&GC'2'i!

•! gF/9E,+75!2/,+97&,+8!7+'F*7(+!DG&//2/90!2/(G*82/9!(&D2,&G!D7Fb+(,!FD,252a&,2F/0!
+(F/F52(!9+/+7&,2/9!*/2,!7+,27+5+/,'0!&/8!+/.27F/5+/,&G!(F5DG2&/(+i!&/8!

•! %&7I+,!D72(+!VF7+(&',2/9!VF7!+/+79C0!&/(2GG&7C!'+7.2(+'0!(&D&(2,C0!&/8!+/.27F/5+/,&G!
D7F97&5'@!

1C/&D'+!*'+8!,)+!U/4F5D&''!S&,2F/&G!H&,&6&'+!(7+&,+8!6C!PF72aF/'!U/+79C!,F!5F8+G!,)+!H*I+!'+7.2(+!
,+772,F7C@!PF72aF/'!U/+79C!)&'!6+/()5&7I+8!82'D&,()!&/8!D72(+'!7+'*G,2/9!V7F5!2,'!(F5D7+)+/'2.+!
8&,&'+,!,F!&(,*&G0!)2',F72(&G!8&,&!&(7F''!&GG!5F8+G2/9!aF/+'@!%F7+!2/VF75&,2F/!F/!U/4F5D&''!&/8!,)+!
PF72aF/'!8&,&'+,!2'!&.&2G&6G+!&,!BBB@&/()F7EDFB+7@(F5@!!

="5")"01&(+6&=#(+-K*--*"+&

1C/&D'+!5F8+G+8!,BF!8+,&2G+8!&7+&'!B2,)!V*GG!*/2,EG+.+G!FD+7&,2F/&G!97&/*G&72,C0!,)+!H*I+!U/+79C!*,2G2,C!
'+7.2(+!,+772,F7C0!&/8!,)+!7+5&2/2/9!1UL4!7+92F/!(F5D72'+8!FV!SF7,)!4&7FG2/&!&/8!1F*,)!4&7FG2/&@!
-882,2F/&GGC0!B+!5F8+G+8!+c,+7/&G!(F/,7&(,!7+92F/'!7+D7+'+/,2/9!,)+!1UL4!&/8!MW%!6&G&/(2/9!&7+&'@!R+!
7+G2+8!F/!,7&/'52''2F/!&''*5D,2F/'!V7F5!,)+!U/4F5D&''!S&,2F/&G!H&,&6&'+0!82'DG&C+8!2/!T29*7+!;#!
6+GFB@!U/+79C!,7&/'V+7'!6+,B++/!1UL4!S4E14!&/8!,)+!L+',EFVE1UL4!&/8!MW%!7+92F/'!&7+!'*6b+(,!,F!&!
8+V&*G,!<@""!Yh%R)!,&72VV@!4&D&(2,C!,7&/'V+7'!&7+!*/G252,+8!B2,)2/!1UL4!7+92F/'@!U/+79C!V7F5!,)+!MW%!
&/8!L+',EFVE1UL4!7+92F/'!&7+!D72(+8!&,!7+(+/,!)2',F72(&G!+/+79C!D72(+'!&/8!+'(&G&,+8!,)7F*9)F*,!,)+!
D+72F8@!



!

1C/&D'+!U/+79C!U(F/F52('0!K/(@! !"#$%&!'($#)*+(,-!').(+!/+.$01!23%3$.! 3:!!

2*03#.&>\?&B3P.&@A4&K"6.)*+0&$"5")"01&(+6&.+.#01&$#(+-7.#&;(5(9*)*$*.-&

!

4.(P&E"(6&(+6&:++3()&/+.#01&

TF7!,)+!H*I+!U/+79C!,+772,F7C0!1C/&D'+!7+G2+8!F/!&//*&G!+/+79C!&/8!D+&I!GF&8!&'!8+V2/+8!2/!,)+!3:;#!
H*I+!U/+79C!4&7FG2/&'!&/8!H*I+!U/+79C!M7F97+''!KLM'@!1C/&D'+!*'+8!&//*&G!+/+79C!&/8!D+&I!D7Fb+(,2F/'!
V7F5!,)+!SUL4!gF/9E,+75!L+G2&62G2,C!-''+''5+/,!VF7!,)+!1UL4ES4E14!7+92F/@!R+!*,2G2a+8!)F*7GC!GF&8!
')&D+'!'*DDG2+8!6C!PF72aF/'!U/+79C!2/!,)+!U/4F5D&''!S&,2F/&G!H&,&6&'+!VF7!&GG!5F8+G+8!7+92F/'@!
1C/&D'+!&G'F!D+7VF75+8!&/&GC'2'!2/!,)+!D7FD72+,&7C!UG+(,72(!`+)2(G+!L+92F/&G!U52''2F/'!&/8!H+5&/8!
K5D&(,'!OFFG!XU`ELUHKZ;:!,F!5F8+G!,)+!GF&8!7+[*27+8!,F!5++,!,)+!+G+(,72(!.+)2(G+!XU`Z!,&79+,!'+,!2/!SF7,)!
4&7FG2/&!Uc+(*,2.+!Q78+7!SF@!#:!X#:0:::!U`'!6C!3:3$0!&/8!&/!&//*&G!$!D+7(+/,!2/(7+&'+!,)7F*9)!,)+!+/8!
FV!,)+!D+72F8Z@!O)+!&882,2F/&G!U`!GF&8!2'!2/(G*8+8!2/!,)+!4G+&/!U/+79C!'(+/&72F@!

23.)&4#*;.-&

TF7!/&,*7&G!9&'!D72(+'0!1C/&D'+!7+G2+8!F/!Sm%Uk!V*,*7+'!VF7!5F/,)GC!P+/7C!P*6!9&'!D72(+'!,)7F*9)!
H+(+56+7!3:;=@!TF7!&GG!C+&7'!&V,+7!3:;=0!1C/&D'+!*'+8!,)+!&//*&G!&.+7&9+!D72(+'!D7Fb+(,+8!VF7!P+/7C!
P*6!2/!,)+!-UQ!3:;#!L+V+7+/(+!(&'+@!R+!,)+/!&DDG2+8!,7+/8'!2/!&.+7&9+!5F/,)GC!D72(+'!F6'+7.+8!2/!,)+!
Sm%Uk!V*,*7+'!,F!,)2'!GF/9+7E,+75!/&,*7&G!9&'!D72(+!,F!8+.+GFD!GF/9E,+75!5F/,)GC!,7+/8'@!H+G2.+7C!D72(+!
&88+7'!VF7!^F/+!$!&7+!'F*7(+8!V7F5!,)+!U/4F5D&''!S&,2F/&G!H&,&6&'+@!4F&G!D72(+'0!V7F5!,)+!4+/,7&G!
-DD&G&()2&!'*DDGC!6&'2/0!&/8!VF7!,)+!4&7FG2/&'!8+G2.+7C!DF2/,!&7+!&G'F!'F*7(+8!V7F5!,)+!U/4F5D&''!
S&,2F/&G!H&,&6&'+@!\&'!&/8!(F&G!D72(+!VF7+(&','!&7+!')FB/!2/!T29*7+!;=!&/8!T29*7+!3:!6+GFB@!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;:!%F7+!2/VF75&,2F/!F/!U`ELUHK!2'!&.&2G&6G+!&,d!),,DdhhBBB@'C/&D'+E+/+79C@(F5h,FFG'h+G+(,72(E.+)2(G+E7+92F/&GE+52''2F/'E&/8E

8+5&/8E25D&(,'E,FFGE+.E7+82!




























